
NOTICE 
All drawings located at the end of the document. 
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Appendix A 

Waste Streams to the Present Landfill 
from 1968 to 1986 (WSIC) 
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770 22640 
771 22250 
771 22470 
771 22450 
771 22460 
776 12020 
776 12010 
776 12030 
776 12040 
778 15040 
778 15210 
778 15050 
778 15060 
778 15090 
778 15210 
778 15140 
778 15310 
779 19050 
779 15480 
779 15400 
779 19060 
779 15730 
779 15460 
779 19200 
779 15410 
779 19190 
779 15450 
783 11780 
850 04940 
865 04240 
865 04280 
865 04290 
865 04330 
881 04670 
881 04620 
881 04710 
881 04610 
881 05070 
885 05110 
886 03190 
910 06360 
910 07560 
966 06840 
980 06550 
980 06960 
980 06590 
980 06530 
980 06520 
980 06500 
983 e6579 
980 06510 
980 06490 
980 06580 
991 07510 
991 07500 

7750 06010 
7750 06040 
1750 06020 - - - - _ - _ - - _ - _ - _ _ - _  

metal chips/scraps 
empty containers & surgical gloves 
plastic scraps 
metal chips 
comkrst i bl es 
uood 8 plastic chips/dust 
empty containers 
soi led kimuipes 
empty containers 
trash in canisters 
sanitary trash 
metal/uood shavings 
sanitary trash 
sanitary trash 
metal/uood shavings 
trash 
sanitary trash 
sanitary trash 
trash 
kimuipes 
metal shavings/fines 
water chiller filters 
plastics grindings 
machine fines 
mixed trash 
sanitary trash 
grindings metal 
surp sludge 
toner and dispersant bottles 
stainless steel grinding paper 
mold compound 
photography lab solid nastes 
metal scraps 
aerosol, paint and thinner cans 
dirty kimuipes 
uncontaminated sol id naste 
other metal chips 
rags and kimuipes 
rags 
copy machine naste 
diatomaceous earth 
uastenater s1ud;e 
empty containers 
k imu i pes 
sawust soaked rith oil seeyge 
metal scrap 
metal scrap 
fiberglass rbsins and catalysts 
metal scraps 
o i l y  rags 
rags uith mineral spirits 
empty containers 
oily rags 
toner & dispersant containers 
empty paint containers 
empty toner/dispersant containers 
kinwipes 
soiled kimuipes __________.___.-____*----.----.----- 

metal 
sol id 
sol id 
metal 
solid 
solid 
enpty containers 
sol id 
mpty containers 
sol id 
sol id 
sol id 
solid 
sol  id 
sol id 
solid 
solid 
solid 
sol id 
sol id 
metal 
sol id 
organic 
metal 
solid 
solid 
metal 
sol id 
enpty containers 
solid 
sol id 
sol id 
metal 
empty containers 
solid 
sol id 
metal 
sol id 
solid 
solid 
sol id 
sol id 
empty containers 
sol id 
sol id 
metat 
metal 
solid 
metal 
sol id 
solid 
empty containers 
sol id 
empty containers 
empty containers 
empty containers 
sol id 
sol id ----.---.--.--_.__________ 

3276 tbs/yr 
5000 
2900 
3275 
5000 

10400 
100 

2080 
2080 
BOO 
500 

2000 
500 
500 

2000 
1000 
500 

1300 
1000 
480 
300 
10 

500 gal/yr 
300 lbs/yr 
500 
500 

1000 
200 

5 
6 

50 
240 
260 
200 
200 

5000 
600 
100 
100 
LO 

54750 
.O 

100 
1500 
9CO 

5000 
2000 
1000 
5000 
L80 

1480 
100 

100 
100 
100 
100 
100 

Lao 

. _ - _ _ - - _ _ _ _ _ . _ .  

biweekly 
every 2 weeks 
daily 
wnklv 
dai t y  
weekly (200 lbs./wk) 
occesiona t ~y 
ueekly (40 lbs/wk) 
ueekly (40 Lbs/wk) 
cont i nwus 
continuous 
continuous 
continuous 
continuous 

continuous 
continuous 
continuous 
continuous 
periodically 
continuous 
monthly 
continuous 
continuous 
cont inu- 
continuous 
continuous 
intermi ttmt 
intermi ttant 
per year 

C ~ t ~ ~  

as needed 

ueekly/monthly 
intermi ttant 
intermittent 
daily 
dai ly 
daily 
daily 
intermi t tent 
daily 
daily 
daily 
intermittent 
daily 
monthly 

monthly 
as needed 
as needed 

. . - - . - . . - _ _ - . _ _ - I . _ _ . -  
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BUI LD I NG 
NO. 

- - - - - * _ . .  

460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
660 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
5s 1 
551 
55 1 
560 
563 
662 
662 
662 
664 
664 
664 
70 1 
705 
705 
705 
705 
705 
705 
705 
705 
708 
709 
71 1 
712 
713 
?32 
75 0 
750 
750 
75 0 
75 0 
750 
770 
770 

UASTE 
NO. . - - - - - 

00820 
00830 
01 110 
01 100 
00450 
01 270 
23650 
2375% 
01240 
09000 
23640 
23750 
01190 
01340 
01170 
01120 
00630 
01 110 
23740 
23720 
01070 
00760 
01320 

00780 

01010 
06320 
06310 
06300 
11810 
20580 
04040 
04000 
04030 
17500 
17510 
17590 
17620 
20280 
20240 
20300 
20250 
20620 
2G060 
203 10 
20410 
10650 
1 1700 
20530 
20590 
20600 
15020 
09100 
09020 
09110 
09070 
09060 
09090 
22570 
22650 

oi iao 
00980 

-.. - - -  
used kimuipes 
used oil filters 
empty containers 
kinuipes and rags 
used kimuipes and rags cult) 
kimwipes 
apron filter 
bi jur f i 1 ter screen 
enpty containers 
used oil filters 
turret res. filter 
inline coolant filter 
kimuipes 
kimuipes and rags 
sludge 
kinwipes and rags 
film packs 
empty containers 
rough inline filter 
oil filter 
used kimuipes and floor dry 
used kimuipes 
kimtipes 
used o i l  filters 
used kimuips and floor dry 
metal chips 
used o i l  filters 
metal cuttings 
spray paint cans 
kimuipes and degreasing residue 
sunp sludge 
surp sludge 
used filters 
kimuipes 
broken parts 
enpty containers 
used rags 
solid uaste 
solid uaste 
kimuipes 
polishing pads 
metal and glass scraps 
kimtipes 
dunpster 
rimipes 
office trash 
sunp sludge 
HEPA filters 
sunp sludge 
a m p  sludge 
sunp sludge 
surp sludge 
filters 
enpty toner/developer containers 
empty fixer/deveLoper containers 
kimuipes 
microfilm wrapper 
empty containers 
kimipes 
rags 
combust i bl es 

sol id 
sol id 
cnpty containers 
solid 
sol id 
solid 
solid 
sol id 
empty containers 
solid 
sol id 
solid 
sol  id 
sol  id 
sol  id 
sol id 
solid 
enpty containers 
so l  id 
solid 
sol  id 
sol  id 
sol id 
solid 
solid 
metal 
solid 
metal 
empty conta 
sol  id 
sol id 
sol id 
sol id 
sol  id 
solid 
enpty conta 
sol id 
sol id 
sol id 
solid 
sol  id 
sol id 
sol id 
sol id 
sol  id 
sol id 
sol id 
solid 
sol  id 
solid 
solid 
so l  id 
sol id 

ncrs 

ners 

arpty containers 
enpty containers 

' solid 
sol id 
enpty containers 
sol id 
sol id 
sol id 

0 lbs/yr 
0 

100 
165 

40 
2 

100 
0 
2 
2 

100 
60 

i200 
165 

100 
2 

280 

La 

2 
La 

24000 
200 

2000 
350 
40 
15 

300 
100 
300 
200 
200 
20 

200 
100 
? 00 
200 
500 
200 

1 
2 

100 
3 

20 
1000 

20 
200 
200 
LOO 
200 
200 
300 

3 
too 
100 
100 
100 
100 
365 

4700 

GENERAT ION 
FREQUENCY _.___----.-.-.----.- 

as needed 
as needed ' 

intarmi ttent 
as mckd 
as needed 
as needed 
c a d 6  mon 
once 6Imon 
as needed 
to be determined 
once/6 mon 
once/6 mon 
as needed 
as needed 
to be determined 
as needed 

intermittent 
oncc/6 mon 
o n c d 6  mon 
as needed 
as needed 
as needed 
ueekly 
as needed 

as needed 

1 to 2 years 
intcrmi ttent 

' intcrmi ttnat 
continuous 
as occurs 
daily 
daily 
cont inuws 
daily 
as needed 
as needed 
daily 
as needed 

as needed 
daily 
continuous 
PHO schedule 
varies 
varies 
var f cs 
varies . 
once per month 
intermittent 
as required 
intermittent 
continuow 
intermittent 
intermittent 
occasionally 
daily --.---.---.---- 

a 
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Table I 
Solid Waste Stream to Landfill 

(1986) 

439 
440 
440 
U O  
440 
410 
441 
442 
442 
415 
445 
445 
445 
445 
445 
449 
449 
449 
454 
457 
LM] 
460 
460 
460 e 460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 

00090 
00140 
00180 
00160 
01390 
00200 
00220 
00260 
00250 
15340 
15280 
15260 
15290 
15270 
15300 
11070 
11060 
11090 
11890 
11860 
0091 0 
00940 
23630 
00600 
UTI0 
oono 
23690 
00880 
01000 
23710 
00370 
01080 
00840 
01250 
23800 
00460 
01310 
23680 
00640 

00810 
01090 
23700 
00930 
0136C 
23660 
01060 
00890 
01050 
OltOO 
01230 
00710 
0071 0 
ON90 
00950 
01 140 
00570 
00750 
23780 
00380 
01280 

23850 

---..---. 

kimtipes sol id 
atminun and sst chips metal 
kimuipes and rags solid 
cmpty containers arpty containers 
kimtipes and rags solid 
kinwipes and rags solid 
toner empty containers 
respirator cartridges sol id 
defective HEPA filters solid 
trash sol id 
trash sol id 
carbon dust sol id 
steel shavings , metal 
carbon scraps sol id 
steel scraps metal 
rags organic 
empty paint cans and containers 
miscellaneous trash sol id 
sunp sludge solid 
sutp sludge solid 
used kimwipes and floor dry solid 
used kinwipes sol id 
bijur filter s c r m  sol id 
used kimipes and rags solid 
bijur filter screen sol id 
used oil filters sol id 
air filter sol id 

metal 
soiid 

metal chips 
used k imi pes 
bijur filter screen sol id 
used o i l  filters sol id 
kimipes sol id 
used kimwipes and floor dry sol id 
kimipes and rags sol id 
bijur filter screen solid 
used kimwipes and rags (vap) sol id 
kimipes solid 
hydraulic intake filter solid 
kimipes and rags solid 
air inlet filter sol id 
metal chips metal 
empty paint cans empty containers 
bi jur filter screen sol id 
used filters solid 
kimipes and floor dry solid 
hydraulic system filter sol id 
discarded containers empty containers 
used kimlpes sol id 
metal chips metal 
enpty chem. and solvent concainers empty containers 
kimipes w/Freon solid 
kimipes, gloves and gauze sol id 
used kinwipes, gloves and gauze solid 
used kimuipes and gloves solid 
used kimipes and floor dry solid 
kinwipes and rags solid 
nuocure sol id 

bijur filter screen sol id 
used kinwipes and gauze solid 
kimuipes and floor dry sol id 

empty containers 

.. 

metal chips metal 

--.------.-.--.-.-----..--.-.-.--.-.----.-.--.-----.------.---. 

W A N T  I TY 
GENERATED UNITS _.-------- ---.. 

200 lbs/yr 
500 
500 
100 
500 
500 
100 
100 
50 

500 
500 

20800 
5000 

1 coo0 
5000 

200 
10 
660 
800 
200 

0 
302 

2 
200 

70  
2 
0 

55 
2 

20 
150 

0 
165 

280 
50 

2 
110 

0 
100 

2 
1800 

20 
2 

100 
0 

300 
100 
165 

0 
580 
110 
110 
165 
100 

0 

150 
40 - - - - - - - - - - - - - . - - - - .  

GENERATION 
FREQUENCY .---.-.---.---..--- 

as needed 

as needed 
as needed 

as needed 
as needed 

as appropriate 
cont i nuous 
continuous 
cont 1 n w  
continuous 
continuous 
continuous 

intermi t t m t  
intermi t t m t  
as mded 
as needed 
once/6 mon 
as needed 
once/6 mon 
as needed 
ome/6 mon 
to' be determined 
as needed 
once/6 mon 
4 per year 
as needed 
as needed 
as needed 

as needed 
as needed 
once/6 mon 

once/6 mon 
to be determined 

once/6 mon 
to be determised 
as needed 
once/6 mon 
intermittent 
as needed 
to be deterained 
intermittent 
as needed 
as needed 
as needed 
as needed 
as needed 
as needed 

to be determined 

as needed 
as needed . - - _ _ - - _ - - . _ - _ _ _ _ _ . _ _  
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1 1 1  
1 1 1  . 
1 1 1  
111 
1 1 1  
1 1 1  
1 1 1  
1 1 1  
1 1 1  
1 1 1  
1 1 1 
1 1 1  
121 
121 
123 
123 
123 
123 
123 
124 
124 
124 
124 
124 
125 
125 
130 
130 
130 
130 
130 
130 
130 
223 
33 1 
331 
333 
333 
333 
333 
333 
333 
333 
333 
333 
332 
333 
334 
334 
334 
334 
334 
334 
334 
334 ' 

334 
335 
373 
439 
439 
L39 

06780 
06630 
06610 
06820 
06680 
06640 
06690 
06670 
06800 
0665 0 
06760 
06740 
ocaio 
04780 
02830 
03080 
03000 
02880 
03070 
01910 
00010 
00020 
00030 
01660 
02550 
02730 
07350 
07400 
07330 
07390 
07360 

07340 
06840 
06430 
06440 
06230 
06220 
06110 
062 10 
06140 
06080 
04200 

96130 
06150 
06090 
07050 
07060 
071 10 
06950 
07250 
07140 
07160 
07120 
07130 
07040 
11640 
00070 
001 10 
00060 

onao  

06180 

developer and fixer containers 
kimipes and rags 
toner and dispersant containers 
enpty developer and f ixer container 
enpty solvent containers 
ernpty toner containers 
kimipes and rags 
ernpty ink cans 
kimipes and fitnpacks 
demineralizer system fitters 
kimwipes and rags 
enpty chemical containers 
solid waste 
gun patches 
uaste resin 
batteries,metalwire,used elec.comp. 
enpty vials 
waste resin 
kimipes 
settling basin sludge 
microstrainer backwash 
clarifier uderflow 
sand f i Iter backwash 
dried sludge 
kimwipes 
oil fitters 
copy machine toner 
rejected bags 
polaroid film backings 
kimwipes 
packing materials 
water conditioning filters 
floor sueepings 
compressor oil fitter 
oil filters and used parts 
paint and body-filler cans 
shavings 
sawdust 
f i Ltcrs 
blast waste 
empty cans 
empty paint cans 
scrap i ngs 
empty cans 
rags 
disposed equiprent 
empty paint cans 
uood/plastic shavings 
floor scrap 
cther metal vaste 
enamel residue 
miscellaneous solid waste 
scrap metal 
fluorescent light tubes 
used filters 
metal and silica waste 
fire extinguisher chemicals 
s u p  sludge 
kimwipes and rags 
empty cans and containers 
metal chips 

empty containers 
solid 
empty containers 
empty containers 
enpty containers 
empty containers 
sol  id 
eapty containers 
solid 
sol id 
so l  id 
empty containers 
solid 
solid 
aqueous 
sol id 
solid 
sol id 
sol id 
aqucous 
aqueous 
aqueous 
aqueous 
solid 
sol  id 
sol id 
empty containers 
sol id 
sol id 
sol id 
solid 
solid 
sol id 
sol id 
sol id 
sol  id 
sol id 
solid 
sol id 
solid 
empty Containers 
sol id 
solid 
m p t y  containers 
sol id 
sol id 
solid 
sol id 
solid 
meyal 
sol id 
meia t 
metal 
solid 
sol id 
sol id 
aqueous 
sol id 
sol id 
empty containers 
metal - - - . - - - - - -________ 

10 lbs/yr 
240 
100 3 

240 10 
3 

12 
100 
t4 
100 
100 
100 
50 

3 
500 
100 
50 

500000 200 gal/yr 

180000 gal/yr 
1500000 gal/yr 
1500000 gal/yr 

5000 lbs/yr 
100 
5 

100 
200 
100 
100 
100 
5 

100 
1 

500 
200 
100 
100 
200 
1500 
100 
200 
200 
100 
330 
1000 
5.00 
5 00 
200 
5OJ 
100 
590 
500 

1000 
2 

500 

GENERATION 
FREOUENCY _____..--.---.-....- 

as needed 
continous 
2 per m t h  
as needed 
1 per month 
3 per week 
cont i nous 
3-6 per month 
as needed 
1 per month 

as needed 
intermittant 
cont i nwus 
batch 
cont i nuous 
batch 
batch 
cont i nwus 
batch 
surmcr operation 
continuous 
intermi tttnt 
once/ 6 months 
cont i wous 
intermi ttant 
as n e 4  
as ne& 
as needed 
as needed 
intermi ttent 
twice per month 
as needed 
1 filter/2 years 
daily 
as needed 
dai l y  
as needed 
weekly 
as needed 
as needed 
as needed 
as needed 
as needed 
as needed 
as needed 
as needed 
cont i nous 
dai by 

intermittent 
daily 
daily 
as needed 
as needed 
intermittent 
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Table I 1  
Hazardous Uaste Stream to Landfill 

(1986) 

460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 

460 
460 
460 
460 
528 
549 
562 
668 
705 
708 
72 7 
77 1 
771 
7 7 1  
m 
776 
776 
776 
'776 
776 
776 
779 
780 
780 
aai 

a86 

881 ' 

881 

886 
910 
9 9 1  --..----. 

02410 metal chips 
02500 metal chips 
23570 metal chips 
02340 metal chips 
00590 mercury light bulbs 
02320 metal chips 
02400 metal chips 
23590 metal chips 
01780 enpty containers 
02380 metal chips 
02330 metal chips 
01580 kimvipes and rags 
02360 metal chips 
02450 metal chips 
23600 metal chips 
23530 metal chips 
02310 metal chips 
23470 metal chips 
02430 metal chips 
02490 metal chips 
02420 metal chips 
15360 kiwi pes 
O n 0 0  empty containers 
&8&0 paper towels with oil 
09570 rags with methyl alcohol 
20180 kimwipes 
10690 rags u/freon and trichloroethane 
09520 
22010 deionizer exchange resin colum 
22230 bottles, cartons, gloves, kimuipes 
22210 liquid chemical containers 
22030 trash paper 
12120 soiled kimuipes 
12130 empty containers 
12100 empty containers 
12000 soiled kimuipes 
12180 sailed kimuipes 
12090 soiled kimuipes 
19730 metal chips 
09590 rags ui th trichloroethane 
09580 empty paint cans 
04660 metal and plastic chips 
04760 dirty kimuipes 
03240 waste resin 
03180 k imui pes 
03200 chemicals in cabinet 
06340 f i Iter backwash 
07490 reject rings 

paper towels uith oil/freon TF 

metal 
metal 
metal 
metal 
sol id 
metal 
metal 
metal 
empty containers 
metal 
metal 
solid 
metal 
metal 
metal 
metal 
metal 
metal 
metal 
metal 
metal 
sol id 
empty containers 
solid 
solid 
sol id 
sol id 
solid 
solid 
solid 
sol id 
sol id 
sol id 
zmpty containers 
enpty containers 
sol id 
soi id  
sol id 
metal 
sol id 
sol id 
sol id 
sol id 
sol id 
sol i ti 
organic 
aqueous 
sol id --_..._.-___..__*____ 

0 
0 
0 

100 
0 
0 

165 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
100 
20 
50 ~~ 

15 
200 
100 

5 
15000 
4000 

200 
365 
365 
365 

1200 
G O O  

365 
10000 

50 
50 

10300 
100 

4 
10 
50 

100000 
1 Reo ..---.-.-. 

per i odi cat ly 
as needed 
varies 
intermi ttant 
as needed 

intermittant 
yearly 
continuous 
continuous 

daily 
dai ly 
dai ly 
once per day 
daily 
dai ly 
2f  ueek 
infrequent 
infrequent 

none 

continuous 

infrequent 
ueckly 
wtckly 
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Table I 1  

(1986) 
Hazardous Uaste Stream to Landfill 

1 1 1  
123 
123 
123 
123 
125 
125 
125 
334 
367 
377 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
443 
444 
444 
453 
460 
460 
460 
460 
460 
660 
460 
460 
460 
460 
460 
460 
L t O  
460 
460 
460 
460 
450 
460 
660 
460 
460 
460 
460 

06700 
03100 
03120 
02930 
03160 
02560 
02640 

07070 
06930 
09960 
01500 
00120 
01460 
01410 
00390 
00170 
01470 

OlOLO 
01420 
00320 
14120 
11920 
11 130 
23520 
23560 
01640 
23540 
23610 
02350 
02460 
23620 
02300 
01750 
235 10 
02290 
02480 
02440 
01650 
0 1830 
32280 
01630 

02270 
02370 
23550 
01370 
02390 

otsao 

01480 

23580 

film packs and positives 
broken badges 
waste vials 
uaste -sin 
waste resin 
f i lters 
silicone oil filters 
k imui pes 
mineral and asbestos dust 
enpty cans, bags and containers 
oit  filters 
kimwipes and rags from paint booth 
carposi te kimwipe drun 
foam trimnings 
enpty paint cans 
metal chip dunpster 
R-conpound 
kimwipes and rags 
kimwipes and rags 
kimripes and rags 
paint filters 
contaminated rags 
sst, iron metal chips 
sunp sludge 
paper touels 
metal chips 
metal chips 
air filters 
metal chips 
metal chips 
metal chips 
metal chips 
metal chips 
metal chips 
metal chip composite 
metal chips 
metal chips 
metal cnips 
metal chips 
uater filters 
water f i 1 teis (x-ray) 
metal chips 
compressor fi;ters 
netal cL\ips 
metal chips 
metal chips 
metal chips 
film packs 

solid 
solid 
sol id 
solid 
solid 
sol id 
solid 
sol id 
sol id 
errpty containers 
sol id 
solid 
sol id 
solid 
empty containers 
sol id 
organic 
sol id 
sol id 
solid 
sol id 
sol id 
metal 
solid 
sol id 
metal 
metal 
sol id 
metal 
metal 
metal 
metal 
metal 
metal 
metal 
metal 
metal 
metai 
metal 
sol id 
solid 
metal 
sokid 
metal 
metal 
metai 
metal 
sol id 

50 lbs/yr 
200 
100 

5 
100 

5 
5 

100 
200 
100 

5 
500 
600 
200 
100 

2000 
2640 

500 
500 
500 
300 
200 

1200 
200 

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100000 
0 
0 
0 
0 
0 

50 
0 

40 
0 
0 
0 
0 

30 

as occurs 
batch 
batch 
as required 
Change oncdyear 

continuous 
as appropriate 
as needed 
pno schedule 

as needed 
cont i nuws 
varies 
intemi ttent 
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ACRONYMS AND ABBREVIATIONS 

Am 

ASTM 

CAS No. 
CDH 
c1 
cm 
co3 
CPT 
c s  
DCE 
DCN 
Diss. 
DUP 
ECD 
EQ BLK 
Equip Rinse 
ERR 

F 
FID 
FIDLER 
GC 
Gross alp 
H3 
HC03 
IHSS 
Lab Repl. 

APP. 

BAT@ 

m&g 
m a  
mL 
MS 
MSD 
N 
NC-DUP 
NC-NWBR 
NE 
NMOCS 
NP-ACC 
NP-DRY 

americium 
appendix 
American Society of Testing and Materials 
Bengt-Arne Torstensson 
Chemical Abstracts Service Registry Number 
Colorado Department of Health 
chloride 
centimeter 
carbonate 
cone penetration test 
cesium 
dichloroethene 
document change notice 
dissolved 
duplicate 
electron capture detector 
equipment blank 
equipment rinse 
not sampled due to sampling error or sampled but analysis 
inadvertently not requested 
fluoride 
flame ionization detector 
Field Instrument for the Detection of Low Energy Radiation 
gas chromatogram 
gross alphaheta 
tritium 
bicarbonate 
individual hazardous substance site 
laboratory replicate 
milligrams per kilogram 
milligrams per liter 
milliliter 
matrix spike 
matrix spike duplicate 
nitrogen 
not completed - duplication 
not completed - no weathered bedrock 
not encountered 
non-methane organic compounds 
not performed - access 
not performed - dry 
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@ NP-DUP not performed - duplication of effort 
NP-EQUIP not performed - equipment 
NP-REF not performed - refusal 
NR-MOD not required - modification 
NR-SOP not required - standard operating procedure 
NR-WP not required - work plan 
NS-DRY not sampled - dry 
NS-DW not sampled - dewatered 
NS-ERR not sampled - error 
NS-IX 
NS-REF not sampled - refusal 
NT-DRY not tested - dry 
ou operable unit 
PCB polychlorinated biphenyl 
PCik picocuries per gram 
pci/L picocuries per liter 
PID photoionization detector 
PPm parts per million 

not sampled - Appendix IX 

Pu 
PVC * E R A  
RFIRI 
S-NA 
SGS 
so4 
SOP 
Sr 
svoc 
sw 
TAL 
TCA 
TCE 
TDS 
TOC 
TSS 

plutonium 
polyvinyl chloride 
quality control 
Resource Conservation and Recovery Act 
RCRA facility investigationhemedial investigation 
sampled - not analyzed 
soil-gas sample 
sulfate 
standard operating procedure 
strontium 
semivolatile organic compound 
surface water 
Target Analyte List 
trichloroethane 
trichloroethene 
total dissolved solids 
total organic carbon 
total suspended solids 

U uranium 
Pg/kg micrograms per kilogram 
P& micrograms per liter 
UTL upper tolerance limit 
voc volatile organic compound 

.. 
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C. OU 7 PHASE I FIELD INVESTIGATION 

The Operable Unit (OU) No. 7 Phase I field investigation was designed and 
implemented to generate data adequate to satisfy the two general objectives identified 
in the OU 7 work plan (DOE 1991). These two objectives were to characterize site 
physical features and define contaminant sources. In order to achieve these objectives, 
the following types of  investigations were performed: 

Surface features investigations 

Landfill investigations 

Surface-water and sediment investigations 

Soil and soil-gas investigations 

Geological investigations 

Groundwater investigations 

Ecological investigations 

The analytical suites for each o f  the investigations performed at OU 7 were developed 
according to the type o f  waste suspected to be present at the site. The rationale for the 
analytical suites is based on historical information about the waste management 
practices and types of contamination present, available chemical data, and 
interpretations o f  the environmental fate and transport characteristics of the 
contaminants present. Table C-1 presents the target analytes for the Phase I Resource 
Conservation and Recovery Act (RCRA) facility investigatiodremedial investigation 
(RFI/RI) at OU 7, the detectiodquantitation limits specified in the OU 7 work plan 
(DOE 1991), and the reported range of  detectiodquantitation limits achieved by the 
analytical laboratories for the samples submitted. Target analytes for specific media 
are discussed below in the sections that describe each type of  investigation. 

Section C.l provides a comparison of  field activities proposed in the RFI/RI field 
sampling plan (DOE 1991) to field activities actually performed. Sections C.2 through 
C.8 describe each type of  investigation listed above. Section C.8 includes a 
comparison of  field activities proposed in the environmental evaluation field sampling 
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plan (DOE 1991) to field activities actually performed. Section C.9 presents the 
conclusions of the Phase I RFVRT and Section C.10 includes references for this 
appendix. 

c.1 Comparison of Proposed to Actual Field Activities 

Table C-2 provides a summary comparison of the field activities (including number of 

locations sampled and types of chemical analyses performed) proposed in the OU 7 
work plan (see Tables 7-1, 7-2, and 7-3; DOE 1991) to the actual field activities 
performed. Field activities were conducted at three areas: individual hazardous 
substance site (IHSS) 114, IHSS 203, and the areas around the East Landfill Pond 
(including IHSSs 167.2 and 167.3). 

Proposed field activities for IHSS 114 included data review, visual inspections, cone 
penetration tests (CPTs), in situ gas-leachate sampling, borehole drilling and sampling, 
borehole packer tests, monitoring well installation and groundwater sampling, sediment 
sampling, leachate/effluent/sdace water sampling, and sample location surveying. 
Table C-3 provides a comparison of the proposed versus actual field activities 
associated with the CPT rig, including: 

Cone penetration testing (CPT) 

Screening-level methane surveying (MET) 

In situ soil-gas sampling (SGS) 

In situ leachate-groundwater sampling using the Bengt-Arne Torstensson (BAT@) 
system 

Table C-4 provides a comparison of the proposed versus actual field activities 
associated with drilling, including borehole drilling, borehole sampling, monitoring 
well installation, hydraulic conductivity testing, and groundwater sampling. 
Throughout this appendix, the acronyms listed above are combined with the location 
identification number to identify the type of information or sample(s) obtained at a 
given sample location. Where deviations from the proposed field activities occurred, 
abbreviations (NR = not required, NP = not performed, NS = not sampled) are used to 
explain the deviation. As presented in Table C-2, deviations occurred due to work plan 
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c.2 

modifications. These modifications, which are in the form of formal correspondence, 
are presented as Attachment A to this appendix. 

Proposed field activities for IHSS 203 included data review, visual inspections, 
radiation field screening, soil-gas sampling, surface soil sampling, subsurface soil 
sampling, and sample location surveying. Table C-2 summarizes proposed field 
activities for IHSS 203, actual field activities, deviations from proposed field activities, 
and reasons for deviations. 

Proposed field activities for the areas around the East Ladfill Pond included data 
review, visual inspections, radiation field screening, surface soil sampling, subsurface 
soil sampling, and sample location surveying (Table C-2). 

Surface Features Investigations 

The surface features investigations included visual inspections of IHSS 114, IHSS 203, 
IHSS 167.2, IHSS 167.3, and the area around the East Landfill Pond to assess site 
conditions, including ongoing waste operations, and determine the effect on field 
activities and on the quality of data collected. An investigation of the groundwater 
intercept system was also performed. 

A visual inspection was performed at IHSS 1 14 in November 1992 prior to the Phase I 
field investigation. Hazards including exposed metal, pipe, asphalt, and concrete were 
noted but none resulted in significant changes to sample locations. Slope or other 
ground conditions affecting CPT or drill rig access were also investigated. Location 
CPTOl693, down the face of the landfill near the pond, was inaccessible to the CPT 
rig, and CPT activities at that location were canceled. Waste operations activities were 
evaluated daily to determine the impact on the OU 7 Phase I field investigation. At 
some locations within the active landfill area, locations were staked and samples were 
collected after normal working hours or on weekends to minimize disturbances related 
to daily waste operations. The IHSS 203 area was inspected in November 1992 prior 
to sampling activities. The purpose of the inspection was to look for areas of soil 
staining or stressed vegetation that could indicate a spill and to modify the sampling 
plan to ensure that soils were sampled if any evidence of a spill was found. Areas 
around the East Landfill Pond were also inspected in November 1992 prior to the field 
investigation to delineate areas impacted by spray evaporation and ensure that soils in 
these areas were sampled. 
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A visual inspection of the valves at junction points in the groundwater intercept system 
was performed, where possible, to determine whether effluent from the system is 
discharged to the East Landfill Pond or to surface water stations SW099 and SWlOO 
downgradient of the pond. Rocky Flats Waste Operations personnel were contacted to 
provide additional information on the operation and valve settings of the groundwater 
intercept system. A discussion of the operation of the groundwater intercept system is 
included in Section 2.6. Water levels from well pairs installed on the north and south 
sides of the intercept system provided information on the effectiveness of the 
groundwater intercept system near its western terminus. A discussion of the 
effectiveness of the groundwater intercept system is included in Section 2.5. 

The surface investigation included an analysis of historical documents and aerial 
photographs to estimate the location of the now-buried West Landfill Pond, the axis of 
the infield drainage, the intercept system, and the asbestos disposal pits. Borehole 
location 72193 and CPT locations CPT01593 and CPT02293, which investigated the 
West Landfill Pond sediments, were staked based on information from the aerial 
photographs. Location information on the drainage axis, intercept system, and asbestos 
disposal pits was used to construct the OU 7 base map (Plate C-1) and the geologic 
cross-sections (Figures 2-9 through 2-16). 

A site inspection was also conducted in June 1993 to observe changes in surface 
features. Section 2.1 provides a description of the physical features of the site. 

c.3 Landfill Investigations 

Landfill investigations included cone penetration testing, in situ landfill gas screening 
measurements, in situ soil-gas sampling, and field screening of leachate for volatile 
organic compounds (VOCs) using the BAT@ in situ sampling system. The specific 
objectives of the landfill investigation were to characterize the subsurface material 
within and beneath the landfill, determine the area and volume of the landfill, 
determine the depth to saturated materials, characterize landfill-generated gases, 
determine the volume of landfill-generated gases, and characterize leachate- 
groundwater within the landfill. 

Lithologic data and depth to saturated materials determined from the CPT profiles were 
used to select sampling locations for in situ soil-gas and leachate-groundwater samples 
and to design the monitoring wells subsequently installed at OU 7. 
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C. 3.1 Cone Penetration Testing 

Subsurface geological investigations using CPTs were performed to measure the 
physical properties of soil, characterize the lithologies within the landfill, determine the 
distribution and thickness of both landfill debris and fill material, determine the area 
and volume of the lan~i l l ,  and determine the depth to saturated materials. All of the 
locations investigated were assigned 1993 project numbers with the prefix CPT 
followed by a three-digit number and the year (CPTOO 193 to CPTO3893). 

The CPTs were performed at approximately 100-foot intervals along four transects in 
accordance with the OU 7 work plan (DOE 1991). As illustrated in Figure C-1, these 
transects included one east-west transect and three north-south transects. The east-west 
transect provided profiles along the center line of the landfill where waste material was 
expected to be thickest. This information was used to estimate the volume of landfilled 
materials. The western north-south transect provided profiles of the western portion of 
the landfill where the groundwater intercept system may not be completely keyed into 
bedrock. Data obtained from this transect were used to estimate the volume of 
landfilled materials and to design monitoring wells 71 193, 71493, 71693, and 71 893, 
which were installed to evaluate the effectiveness of the groundwater intercept system. 
The middle north-south transect provided CPT profiles along the center of the landfill 
that were compared to existing borehole logs as a calibration technique, and were used 
to design monitoring wells 72093 and 72393. The eastern north-south transect 
provided profiles of the eastern portion of the landfill and was used to estimate the 
volume of landfilled material present in this area, evaluate the location of the buried 
West Landfill Pond, and provide a subsurface profile of the associated sediments. The 
CPT profiles were also used to select the location of borehole 72193 and monitoring 
wells 72293 and 72493 which were installed along this north-south transect. 

Thirty-six of the 38 proposed CPTs (CPT00193 through CPTO1593, CPT01793 
through CPTO2093, and CPT02293 through CPT03893) were completed, and two 
CPTs (CPTO 1693 and CPTO2 193) were canceled. Location CPTO 1 693, located below 
the steep face of the landfll along the western boundary of the East Landfill Pond, was 
not investigated because it was inaccessible to the CPT rig. Location CPT02193 was 
canceled because two other locations (CPT01593 and CPT02293) encountered the 
buried sediments of the West Landfill Pond, and sediment profiles were obtained at 
these locations. Table C-5 provides the testing details for each CPT, and Figure C-1 
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shows their locations. The CPT locations along the four transects were staked in 
December using a compass and tape measure. Radiation field screening was performed 
at each location using a Bicron Analyst Field Instrument for the Detection of Low-’ 
Energy Radiation (FIDLER) on a 17-point grid in accordance with Field Operations 
Standard Operating Procedure (SOP) FO. 16, Field Radiological Measurements (EG&G 
1992). Cone penetration testing began in December 1992 and was completed in April 
1993. 

The CPTs were performed in accordance with procedures outlined in Geotechnical 
SOP GT.21, Cone Penetrometer Testing (EG&G. 1992), and American Society of 
Testing and Materials (ASTM) Standard D3441-86 (ASTM 1986). Cone penetration 
(penetrometer) testing uses cone penetrometers (probes) that I have built-in electronic 
sensors (usually strain gauges) at the tip and sides or sleeve of the probe. As the probe 
was hydraulically pushed into the subsurface, sensors measured tip penetration 
resistance, sleeve fiction, inclination of the cone relative to the vertical axis, and 
interstitial pore pressure. The number of parameters measured was a function of the 
number of electronic channels in the probe. The CPTs performed as part of the Phase I 
field investigation used both 3- and 4-channel probes. Based on the availability of 
equipment, 7 of the 36 CPTs (CPT00593, CPTO1293, CPTO1393, CPTO3493, 
CPT03593, CPT03693, and CPT03793) were performed using a 3-channel probe, 
which measured tip penetration resistance, sleeve fiction, and inclination of the cone 
relative to the vertical axis. The remaining 29 CPTs were conducted using a 4-channel 
probe, which was also equipped with an electronic pore-pressure transducer that 
measured dynamic and equilibrium pore pressures in saturated soils. The pore-pressure 
transducer was also used for dissipation tests, which measured the decay or dissipation 
in excess pore pressure generated within the formation by advancing the CPT probe. 

At each location, the rig was set up and leveled using hydraulic jacks to obtain a 

vertical thrust direction. The probe was then advanced and additional meter-long 1.5- 

inch-diameter CPT rods were added as necessary to reach the desired depth. During 
CPT profiling, the probe was advanced at a constant rate of 0.6 to 1.0 inches per 
second. Continuous measurements of tip penetration resistance, sleeve friction, 
inclination, and pore pressure (as available) were recorded. These data were 
transferred, via an electric cable that was attached to the probe and prethreaded through 

the rods, to a computer-automated data collection and display system located in the 
CPT rig. Upon completing the CPTs in the field, the information obtained using the 
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computer data acquisition system was downloaded onto a computer located at the field 
trailer, and CPT profiles were generated. Figure C-2 schematically illustrates a typical 
CPT profile. Section 2.4 presents geologic cross-sections constructed using data from 
CPT profiles. 

* 
The CPTs were performed to measure the physical characteristics of material from 
ground surface to bedrock, or tip refusal. Refusal was defined as elevated tip 
penetration resistance andor sleeve fiiction that, if exceeded, could cause potential 
damage to the probe. Refusal during the CPT investigation was most likely caused by 
encountering cobbles, boulders, concrete, asphalt, or metal within the landfill or by 
encountering unweathered bedrock (usually claystone) at depth. When shallow refusal 
was encountered and interpreted to be caused by material other than unweathered 
bedrock, the CPT rig was moved and additional penetrations attempted. In general, 
offsets were approximately 5 feet from the original CPT location. Document Change 
Notice @CN) Number 93.02 for Geotechnical SOP GT.21 (EG&G 1992), dated March 
17, 1993, addressed the distance requirement for offsets. Although a maximum of 
three offsets was stipulated in the OU 7 work plan (DOE 1991), in areas determined to 
be critical in evaluating the subsurface geology, more than three offsets were 
attempted. 

Upon encountering refusal, the CPT probe and associated rods were removed from the 
hole and the hole was backfilled with bentonite pellets. If the hole did not stay open, a 
stainless-steel sacrificial grouting tip was attached to the end of the CPT rods, and the 
rods were pushed back down to total depth. The hole was then backfilled by placing 
bentonite pellets into the rods. The rods, which were used as a tremie pipe, were 
slowly removed as the bentonite pellets were added thereby backfilling the hole from 
the bottom up. The grouting tip was left at the bottom of the hole. DCN Number 
93.01 for Geotechnical SOP GT.21, (EG&G 1992), dated January 15, 1993, addressed 
the use of bentonite pellets for backfill instead of bentonite-cement grout, which 
allowed the CPT rods to be decontaminated in the field, minimizing the potential for 
spread of contamination between CPT locations and the decontamination pad. In 
addition, bentonite pellets provide a better seal than grout, minimizing the potential for 
cross contamination between strata. 

All downhole equipment was decontaminated between locations in accordance with 
Field Operations SOP F0.3, General Equipment Decontamination (EG&G 1992), and 
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wire brushes to be used in the field to clean the CPT rods and associated equipment. 
These brushes were permitted for use to decontaminate equipment during the CPT 
investigation because there were no samples collected for metals analyses. 

C.3.2 In Situ Landfill Gas Measurements 

The landfill gas investigation consisted of two phases, a screening-level 
characterization phase (referred to as the methane survey), and a gas sampling phase. 

The methane survey was conducted to characterize the distribution of landfill gases 
(methane, hydrogen sulfide, carbon dioxide, and non-methane organic compounds 
WOCs]) .  Field instruments were used to measure concentrations of landfill gases at 
depths of approximately every 5 feet at each CPT location. In the gas sampling phase, 
gas samples were collected in accordance with the OU 7 work plan (DOE 1991) from 
specific depths within the unsaturated zone. Sampling depths during this phase were 
chosen where lanxill material was first encountered below ground surface and then 
immediately above the water table surface. Samples collected during the second phase 
were analyzed using a field gas chromatogram (GC) for 10 gases potentially present 
within the landfill. 

(2.3.2.1 Methane Survey 

Based on the results of the CPT investigation and a review of static water levels from 
existing wells in the vicinity of the landfill, the elevation of the potentiometric surface 
within the landfill and the thickness of the unsaturated zone were estimated. A 
methane survey was subsequently performed to characterize the distribution and 
composition of landfill gases within the unsaturated zone. 

A total of 163 samples (and 13 duplicate samples) was collected as part of this field 
screening activity at 33 locations (MET00293 through MET01593, MET01893 through 
MET02093, and MET02293 through MET03793). Five locations (METOO193, 
METO1693, MET01793, MET02193, and MET03893) were canceled due to 
inaccessibility, redundancy, or tip refusal. In general, methane surveys were performed 
approximately 5 feet upgradient of the deepest CPT attempt for that location. 
Sampling began at approximately 3 feet below ground surf’e and was performed at 
approximately 5-foot intervals thereafter until leachate-groundwater was encountered 
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(Figure (2-2). The methane survey began in January 1993 and was completed in 
April 1993. Table C-6 presents a summary of the methane survey investigation. 

OU 7 Revised Work Plan 

The methane survey was performed in accordance with procedures outlined in a 
preliminary version of Geotechnical SOP GT.22, In Situ Sampling with BAT System 
(EG&G in progress). The survey used a soil-gas sampling probe, which is a perforated 
extension of a CPT rod that allows soil gas to enter the rods for the purpose of 
sampling, attached to CPT rods in order to reach the desired sampling depth(s). A 
stainless-steel sacrificial grouting tip was attached to the probe. This tip was wider 
than the sampling probe, and thus prevented debris from moving into and clogging the 
sampling system as the probe was pushed to specific sampling depths. The threaded 
ends of the CPT rods were sealed with Teflon@ tape during assembly to prevent the 
introduction of ambient air into the sampling system. The soil-gas sampling probe was 
used to collect gas samples, rather than the BAT@ sampling probe specified in the 
OU 7 work plan (DOE 1991), because it is more efficient. 

When the first sampling depth was encountered, a manifold outfitted with a quick-relief 
pressure valve (relief valve), with in-line gauges for the measurement of off-gas 
potential and vacuum pressure, was attached to the top of the CPT rods extending 
inside the rig. The relief valve was closed and the rods were pulled up approximately 
2 inches to expose the soil-gas probe perforations and allow l a n ~ i l l  gas to enter the 
rods. The pressure gauges were monitored for five 1-minute intervals, and off-gas 
pressures were recorded. 

The relief valve was then opened and attached to a vacuum pump, which was used to 
collect gas samples in accordance with Geotechnical SOP GT.22, In Situ Sampling 
with BAT System (EG&G in progress). Samples were collected in five-layer fused 
aluminum sample bags with Teflon@ septum ports and analyzed as part of the field 
screening activities. The samples were analyzed for total combustible gas (methane 
and NMOCs), methane, NMOCs, and carbon dioxide. The combination of field 
instruments used to detect suspected con taminants was able to differentiate between 
methane and NMOCs and included a Gastech Tank-Techtor@ (total gas and NMOCs at 
concentrations less than 10,000 parts per million [ppm]), Digiflama 2000 (total gas at 
concentrations greater than 10,000 ppm), and an Infra-Red Gas Analyzer@ (methane at 
concentrations greater than 1,000 ppm and carbon dioxide at concentrations greater 
than 2,000 ppm). These instruments were calibrated daily and were used in various 
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combinations depending on the depth-specific concentrations encountered. When the 
Gastech Tank-Techtor@ was used, the concentration of methane was calculated as the 
difference between the total gas and non-methane organic compound concentration, 
and carbon dioxide was not measured. When the Digiflam@ 2000 and Intia-Red Gas 
Analyzer@ were used, the concentration of NMOCs was calculated as the difference 
between the total gas and methane concentrations. Section 4.2 presents cross-sections 
and maps that show the concentrations and distribution of gases in the landfill. 

M e r  sampling at a given depth was completed, the manifold was removed, the soil-gas 
sampling probe was closed (perforations no longer exposed), and the probe was 
advanced to the next sampling depth. Before collecting the next sample, the rods were 
purged by injecting argon gas (an inert gas) through plastic tubing that extended to the 
bottom of the sample probe to displace any residual gas fiom the previous sampling 
depth. The vacuum pump was then used to purge the downhole rods of any remaining 
gas, including argon. Additional samples were then collected as described above. 
After collecting samples for field screening at each specific depth, an electronic water- 
level probe was inserted into the rods to check for the presence of leachate- 
groundwater. In the event that liquid was detected within the rods, the methane survey 
was discontinued and where possible, the static water level was measured. 

M e r  finishing the methane survey, each hole was backfilled by placing bentonite 
pellets into the rods. The rods, which were used as a tremie pipe, were slowly removed 
as the bentonite pellets were added thereby backfilling the hole fiom the bottom up. 
DCN Number 93.01 for Geotechnical SOP GT.21 (EG&G 1992), dated January 15, 
1993, addressed the use of bentonite pellets for bacMill instead of grout. 

All downhole equipment was decontaminated between locations in accordance with 
Field Operations SOP F0.3, General Equipment Decontamination (EG&G 1992), and 
DCN Number 93.01 for Field Operations SOP F0.3 (EG&G 1992). 

C.3.2.2 Soil-Gas Sampling 

In situ soil-gas sampling was performed to characterize the chemical composition of 
gases present within the unsaturated zone of the landfill. A total of 67 soil-gas samples 
was collected at 33 locations (SGS00293 through SGSO1593, SGSOl893 through 
SGS02093, and SGS02293 through SGS03793) using the methods described in the 
methane survey discussion above. Five locations (SGSOO193, SGS01693, SGSOl793, 
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SGS02193, and SGS03893) were canceled due to inaccessibility, redundancy, or tip 
refusal. Soil-gas sampling began in February 1993 and was completed in April 1993. 

Soil-gas sampling was performed in accordance with the procedures outlined in a 
preliminary version of Geotechnical SOP GT.22, In Situ Sampling with BAT System 
(EG&G in progress). Approximately two samples were collected at each soil-gas 
sampling location, one shallow and one deep. Shallow samples were collected at a 
depth of approximately 5 feet below ground surface in unsaturated lanNill material. 
Deep sampies were collected approximately 3 to 5 feet above the estimated 
potentiometric surface at each location (Figure C-2). Soil-gas samples were collected 
as described in the methane survey discussion (Section C.3.2.1). Samples were 
analyzed using a portable field GC for gases commonly found in landfills and selected 
VOCs previously detected in leachate-groundwater at IHSS 114 including methane, 
hydrogen sulfide, trichloroethene (TCE), 1,2-dichloroethene (1 ,2-DCE), 1 , 1 ,l - 
trichloroethane (1 ,l ,l -TCA), acetone, 2-butanone, methylene chloride, toluene, and 
total xylenes (para, meta, and ortho isomers). The SRI@ Model 8610 field GC used to 
analyze gas samples was equipped with a flame ionization detector (FID) and a 
photoionization detector (PID). Methane concentrations were measured with the FID. 
Concentrations of TCE, 1 ,2-DCE, 1,1,1 -TCA, methylene chloride, acetone, 
2-butanone, toluene, total xylenes, and hydrogen sulfide were measured with the PID. 

In addition to the 67 samples analyzed using the field GC, 19 split samples were 
collected as part of the quality control (QC) program for OU 7. Each split or QC 
sample was assigned a unique sample number consisting of a two-letter prefix (SG for 
soil gas) followed by a five-digit number and ending in a two-letter suffix identifying 
the subcontractor (ST for Stoller). These 19 samples were analyzed for the same 10 
analytes listed above by an offsite laboratory. Although the OU 7 work plan (DOE 
1991) only required that 10 percent of the gas-liquid samples be sent off the site to an 
analytical laboratory to confirm the results of the field GC, the 19 soil-gas split samples 
represent 28 percent of the total soil-gas samples. Eight field duplicates were also 
collected and analyzed on the site to evaluate the precision of the field sampling 
methods and the field GC analysis. Table C-7 provides a summary of the locations 
sampled and the corresponding sample dates, sample depths, and analyses performed. 
Section 4.2 presents the results of the soil-gas investigation. 
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Upon the completion of soil-gas sampling, each hole was backfilled by placing 
bentonite pellets into the rods. The rods, which were used as a tremie pipe, were 
slowly removed as the bentonite pellets were added thereby backfilling the hole fiom 
the bottom up. DCN Number 93.01, for Geotechnical SOP GT.21 (EG&G 1992) dated 
January 15, 1993, addressed the use of bentonite pellets for backfill instead of grout. 

All downhole sampling equipment was decontaminated between locations in 
accordance with Field Operations SOP F0.3, General Equipment Decontamination 
(EG&G 1992), and DCN Number 93.01 for Field Operations SOP F0.3 (EG&G 1992). 

C. 3.3 In Situ LandJill Leachate-Groundwater Sample Collection 

In situ leachate-groundwater sampling was performed to characterize con taminants in 
leachate-groundwater in the landfill and to define their vertical distribution. As many 
as three samples were planned at each of the 38 CPT locations, one collected fiom the 
top, middle, and bottom of the saturated zone (Figure C-2). As a result of low water 
levels during the winter months when sampling was performed, the thickness of the 
saturated zone was less than anticipated. Therefore, the number of samples per 
location considered adequate to identi@ light and dense non-aqueous phase liquids and 
to define the resulting vertical chemical gradients within landfill leachate was revised 
before sampling began based on the actual thickness of the saturated zone determined 
during the CPT investigation. At locations where the saturated zone was greater than 

10 feet thick, three samples were to be collected; where the saturated zone was 5 to 10 
feet thick, two samples were collected; and where the saturated zone was less than 
5 feet thick, one sample was collected. No attempts to collect leachate-groundwater 
samples were made at locations for which CPT data were not available or at locations 
where dry conditions persisted. Five locations (BAT01 693, BAT021 93, BAT001 93, 
BAT01 793, and BAT03893) were canceled because of inaccessibility, redundancy, or 
tip refusal. Two locations (BAT03393 and BAT03693), were canceled because nearby 
wells were dry or nearly dry, and one location (BAT02093) was canceled because the 
static water level was interpreted to be below the landfill-bedrock contact, leaving 
30 locations to be sampled. 

Specific sampling depths were chosen by reviewing the CPT profiles and identifying 
the depths of materials with the highest relative permeability. Leachate-groundwater 
samples were collected at 16 of the 30 locations where sampling was attempted. At 
seven locations (BAT00293, BAT00993, BATO1493, BAT02693, BAT02793, 

. 
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BAT03093, and BAT03193) tip refusal occurred, and no samples were collected. At 
seven other locations (BAT00393, BAT00493, BAT00593, mTO1293, BAT02293, 
BAT02593, and BAT03 593) leachate-groundwater was not present or liquid recovery 
was so slow that no samples were collected. A total of 26 leachate-groundwater 
samples were collected from the 63 proposed sample intervals. The slow groundwater 
recovery rate observed during BAT@ sampling was consistent with the slow recoveries 
encountered during developing and sampling in nearby monitoring wells installed 
during the Phase I field investigation and was, therefore, considered to be the result of 
low formation permeabilities. Leachate-groundwater sampling with the BAT@ system 
began in March 1993 and was completed in April 1993. Table C-8 provides a 
summary of the locations sampled with the corresponding sample dates, depth 
intervals, and analyses performed. 

* 

Leachate-groundwater sampling at the present landfill was performed using the BAT@ 
sampling system in accordance with a preliminary version of Geotechnical SOP GT.22, 
In Situ Sampling with BAT System (EG&G in progress). The BAT in situ sampling 
system used an Enviroprobe@, which consisted of a stainless-steel filter tip and 
housing. The filter tip was sealed with a specially developed septum seated in the cap. 
The stainless-steel housing protected a 4-inch-long filter with a 200-micron stainless- 
steel screen, which was attached to the filter tip, while the probe was pushed to the 
target depth. During the advancement of the filter tip, care was taken to avoid pulling 
up on the probe prior to reaching the target depth as this could have opened the 
protective housing and contaminated the filter. 

The CPT rig was used to advance the Enviroprobe@ and additional 2-inch-diameter 
BAT@ rods that were added to reach the appropriate sampling depth@). Because the 
Enviroprobe@ and the BAT@ rods are larger in diameter than the CPT rods, the BAT@ 
sampling system often experienced a higher resistance to penetration than the CPT rods 
at similar locations, which sometimes resulted in shallower refusal depths than were 
encountered with the CPT rods. In order to reach the appropriate sampling depths 
using the BAT@ system, several holes were prepunched with the CPT rods to a depth 
just above the top sampling interval prior to using the Enviroprobem and BAT@ rods. 

Upon reaching the target depth, the BAT@ rods were pulled up several inches to expose 
the filter. Soil friction held the filter tip in place while the protective housing, which 
was connected to the BAT@ rods, was retracted. Leachate-groundwater present at this 
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depth was then able to flow into the filter tip. A series of sterile evacuated sample 
containers was then lowered down the BAT@ rods for the purpose of collecting in situ 
leachate-groundwater samples. Each evacuated container was mounted in a portable 
sampling probe equipped with a disposable double-ended hypodermic needle. When 
lowered inside the BAT@ rods to the top of the EnviroprobeB, the portable sampling 
probe connected to the cap of the filter tip, causing the needle to penetrate the septa in 
both the filter tip and the evacuated sample container forming a temporary, leakproof 
hydraulic connection. As a result of the negative pressure present in the evacuated 
sample container, leachate-groundwater was drawn from the filter tip into the sample 
container. 

* 

The time needed to fill the sample container varied with the relative permeability of the 
formation being sampled. Conditions at the majority of sampling locations required 
leaving the filter tip at the sampling depth for several hours or overnight in order to 
obtain the volume necessary for analysis. The sample container was then pulled off the 
hypodermic needle as the portable sampling probe was retrieved from downhole. Upon 
removing the needle, the septum of the sample container automatically resealed 
resulting in a hermetically isolated liquid sample. Similarly, the septum in the filter tip 
also resealed allowing for the collection of additional sample volumes at this depth. 
Usually several evacuated sample containers were used at each sampling depth to 
obtain the required sample volume for the field GC analysis (approximately 
30 milliliters E d ] ) ,  the laboratory split samples (80 a), and the field parameters 
(25 mL). 

When more than one leachate-groundwater sample was required at a BAT@ sampling 
location, as dictated by the thickness of the saturated interval, the deepest sample was 
collected first as described above. The BAT@ rods were then pulled up to the next 
sampling depth. Several evacuated sample containers were subsequently used to purge 
the filter tip of any material remaining from the depth last sampled. Because the filter 
tip was in direct contact with the formation fluid, only a small amount (approximately 
30 mL, which is the capacity of the filter tip) of leachate-groundwater needed to be 
purged from the filter tip before additional samples were collected. M e r  purging, a 
new needle was inserted into the portable sampling probe, and a sample was collected. 

Field parameters, including temperature, pH, and electrical conductivity, were 
measured on the first sample volume collected using a HyDACa digital conductivity- 
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temperaturepH tester. The remaining leachate-groundwater samples were 
containerized, preserved, handled, and shipped in accordance with the OU 7 work plan 
(DOE 1991) and Field Operations SOP FO. 13, Containerization, Preserving, Handling, 
and Shipping of Soil and Water Samples (EG&G 1992). 

The analytical suite for the BAT@ samples consisted of common gases frequently 
found in landfills and selected VOCs historically detected in leachate-groundwater. 
The headspace of the liquid samples was analyzed for methane, hydrogen sulfide, TCE, 
1,2-DCE, 1,1,1 -TCA, acetone, 2-butanone, methylene chloride, toluene, and total 
xylenes, using a field GC. For each sample, results of the headspace analysis were 
used to calculate VOC concentrations in leachate-groundwater using vapor pressures 
of the gases and partition factors. 

Four split or QC samples were collected as part of the QC program for OU 7. The 
aqueous phase of the split samples was analyzed for VOCs by an offsite laboratory. 
Although the OU 7 work plan (DOE 1991) only required that 10 percent of the 
gasAiquid samples be sent to an offsite laboratory to confirm the results of the field 
GC, the four aqueous split samples represent 15 percent of the total leachate- 
groundwater samples collected. Each split sample was assigned a unique sample 
number consisting of a two-letter prefix identifling the sample type (GW for 
groundwater) followed by a five-digit number and ending in a two-letter suffix 
identifying the subcontractor (ST for Stoller). In addition, two field duplicates were 
collected and analyzed on the site to evaluate the precision of the sampling methods 
and the field GC analyses. 

Upon completion of leachate-groundwater sampling at each location, the 
EnviroprobeB and BAT@ rods were removed. A stainless-steel sacrificial grouting tip 
was subsequently inserted onto the end of CPT rods, and the rods were pushed to total 
depth. The hole was bacHilled by placing bentonite pellets into the rods. The rods, 
which were used as a tremie pipe, were slowly removed as the bentonite pellets were 
added thereby backfilling the hole from the bottom up. The grouting tip was left at the 
bottom of the hole. DCN Number 93.01 for Geotechnical SOP GT.21 (EG&G 1992), 
dated January 15, 1993, addressed the use of bentonite pellets for backfill instead of 
grout, which allows the CPT rods to be decontaminated in the field, minimizing the 
potential for spread of contamination between CPT locations and the decontamination 
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pad. In addition, bentonite pellets provide a better seal than grout, minimizing the 
potential for cross contamination between strata. 

AI1 downhole sampling equipment was decontaminated between locations in 
accordance with Field Operations SOP F0.3, General Equipment Decontamination 
(EG&G 1992), and DCN Number 93.01 for Field Operations SOP F0.03. 

c.4 Surface-Water and Sediment Investigations 

The surface-water and sediment investigations included leachate sampling, surface- 
water sampling, discharge measurements, pond elevation measurements, and sediment 
sampling. 

C. 4. I Surface- Water Investigations 

Four previously established (1 988) surface-water sampling stations are included in 
OU 7: SW097, SW098, SW099, and SWlOO (Figure C-3). These stations are part of 
the network of sampling stations associated with the sitewide surface-water monitoring 
program and provide historical data in addition to data obtained during the Phase I field 
investigation. Station SW097 is located at the leachate seep below the landfill and 
above the East Landfill Pond. Station SW098 is located in the East Landfill Pond near 
the dam. Stations SW099 and SWlOO are located below the East Landfill Pond dam in 
concrete box weirs that are discharge points for the groundwater intercept system when 
the valves to the pipes are open. Samples fiom SW097 and SW098 were analyzed to 
characterize the chemistry of the landfill leachate and pond water, respectively. 
Leachate discharge measurements were also obtained at SW097. Samples were 
collected from the groundwater intercept system discharge points to characterize the 
chemistry and determine flow rates of intercepted groundwater. 

In accordance with the OU 7 work plan (DOE 1991), surface-water samples were 
collected at stations SW097 and SW098 on a monthly basis fiom December 1992 to 
March 1993. Surface-water station SWlOO was not sampled during the Phase I field 
investigation because of dry or frozen conditions. Station SW099 was sampled once in 
March 1993. Frozen standing water or dry conditions restricted sampling at this site 
during the earlier monthly sampling events. Duplicate, equipment rinse, field 
preservation, and trip blank QC samples were collected with the real surface-water 
samples following QC sampling frequency guidelines stated in the OU 7 work plan 
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(DOE 1991). Each surface-water sample was assigned a unique sample number 
consisting of a two-letter prefix identifying the sample type (SW for surface water) 
followed by a five-digit number and ending in a two-letter suffix identifying the 
subcontractor (ST for Stoller). 

Surface-water samples were collected in accordance Surface Water SOPS SW.01, 
Surface Water Data Collection, SW.03, Surface Water Sampling, and SW.08, Pond 
Sampling @G&G 1992). Samples fiom the leachate seep (SW097) were collected 
under low-flow conditions by the dip-and-transfer method. Samples collected for 
analyses of dissolved metals and dissolved radionuclides were field filtered using a 
peristaltic pump with a disposable 0.45-micron filter. Estimates of leachate discharge 
were made during the monthly sampling events, however, accurate and reliable 
discharge measurements were difficult to obtain at station SW097. Flow rates were 
estimated based on the velocity-area method referenced in Surface Water SOP SW.04, 
Discharge Measurement @G&G 1992). A well-defined channel does not exist at 
Station SW097. Leachate is spread over a diffuse area with landfill debris altering the 
flow path. These conditions prevented the use of a current meter to obtain velocity 
readings. Therefore, timed visuaI observations of an object traveling through an 
estimated area of leachate were used to estimate flow rates. Flow rates were estimated 
using the bucket and stopwatch volumetric method in April 1993. 

Pond-water samples (S W098) were collected fiom the shore along the west edge of the 
dam. The pond was fiozen for the first three sampling events (December 1992 to 
February 1993). A hole was drilled through the ice before sampling. Samples were 
collected approximately 1 foot below the surface of the ice using the dip-and-transfer 
or container-immersion method. Samples collected for analyses of dissolved metals 
and dissolved radionuclides were field filtered using a peristaltic pump with a 
disposable 0.45-micron filter. The elevation of the pond surface (ice or water) was 
measured using standard land surveying techniques on a monthly basis when the 
surveyors were available. A staff gauge was installed on the north side of the pond 
near the dam in April 1993. The elevation of the top of the gauge was surveyed in 
order to obtain accurate measurements of the pond surface elevation. 

Water was collected fiom the northern groundwater intercept system discharge point 
(SW099) once in March 1993. There was little or no flow, and the surface water in the 
concrete weir may have originated fiom snow melt or rain water instead of the 
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groundwater from the intercept system. Samples were collected from the weir using 
the dip-and-transfer or container-immersion method. Discharge from the pipe was 
measured in April 1993 using the bucket and stopwatch volumetric method, referenced 
in Surface Water SOP SW.04, Discharge Measurements (EG&G 1992). The valve 
components of the groundwater intercept system were inspected, where possible, to 
determine the discharge points of the system (Figure C-3). 

Field parameters were measured at each surface-water sampling location as specified in 
the OU 7 work plan (DOE 1991). Field parameters included air and water temperature, 
total residual chlorine, dissolved oxygen, pH, alkalinity, specific conductance, 
turbidity, hardness, and nitrates. Instruments used to obtain field parameter 
measurements were calibrated according to the equipment manufacturer's instructions 
and Surface Water SOP SW.02, Field Measurements of Surface Water Field 
Parameters (EG&G 1992). All sampling equipment was decontaminated between 
locations in accordance with Field Operations SOP F0.03, General Equipment 
Decontamination (EG&G 1992). 

Surface-water samples were containerized, preserved, handled, and shipped in 
accordance with the OU 7 work plan (DOE 1991) and Field Operations SOP F0.13, 
Containerization, Preserving, Handling, and Shipping of Soil and Water Samples 
(EG&G 1992). During the December 1992 sampling event, total residual chlorine at 
station SW098 was greater than 0.2 milligrams per liter (mg/L). Therefore, the semi- 
volatile organic compound (SVOC) sample associated with these waters was preserved 
with sodium thiosulfate as specified in Surface Water SOP SW.03, Surface Water 
Sampling (EG&G 1992). When total residual chlorine was not elevated, the SVOC 
samples did not require a preservative. 

Based on historical data, the con taminants of concern in leachate draining into the East 
Landfill Pond (SW097) include VOCs, SVOCs, metals, radionuclides, and select 
inorganic analytes. Contaminants of concern in surface water from the East Landfill 
Pond (S W098) include metals, radionuclides, bicarbonate, carbonate, and sulfate. 
These data were used to select sampling parameters for the Phase I RFVRI. 

In accordance with the OU 7 work plan (DOE 1991), surface-water samples were 
analyzed for VOCs; dissolved gross alpha, dissolved gross beta; dissolved uranium- 
233,234; uranium-235; uranium-238; SVOCs; dissolved metals; water quality 
parameters (chloride, fluoride, sulfate, carbonate, bicarbonate, total dissolved solids 
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[TDS], total suspended solids [TSS]); total metals; nitrate as nitrogen (N); tritium; total 
radionuclides; dissolved plutonium-239,240; dissolved americium-24 1 ; dissolved 
strontium-89,90; dissolved cesium-1 37; cyanide; and sulfide. Several analytes were 
inadvertently not requested including TSS and fluoride for SW097 and SW098 
(December 1992), cyanide and sulfide for SW097 and SW098 (February and March 
1993), and cyanide and sulfide for SW099 (March 1993). Table C-9 presents the 
surface-water samples collected and the analyses requested for each of the four 
sampling events. Samples were collected by priority in the approximate order listed 
above. The analytical suite for surface-water samples was developed to address the 
majority of chemicals and compounds that were landfilled, handled, or suspected to be 
present at OU 7. However, to evaluate the possible presence of additional hazardous 
constituents resulting from undocumented disposal at OU 7, as specified in the OU 7 
work plan (DOE 1991), one leachate sample (SW097) was analyzd for a complete 
Appendix IX analytical suite. Section 4.6 presents the nature and extent of 
contamination in surface water. 

C. 4.2 Pond-Sediment Sampling 

Three sediment sampling stations were established at OU 7: SED70093, SED70193, 
and SED70293 (Figure C-3). These locations correspond to 1993 project numbers in 
the 700 series for OU 7, beginning with the prefix “SED for sediment. The sediment 
sampling locations were originally designated along a west-to-east transect near the 
centerline of the East Landfill Pond where sediments were expected to be thickest. 
However, the sediment column was thinner along the centerline than elsewhere in the 
pond, and sediment recovery was poor because of gravel along the bottom. These 
factors necessitated collection of sediment samples at locations between the centerline 
and the edge of the pond. Station SED70093 is located in the western portion of the 
East Landfill Pond directly downgradient of the landfill and leachate seep. It is 
anticipated that pond sediments from Station SED70093 contain the highest 
concentration of any con taminants that may be present because of its proximity to the 
leachate seep. Station SED70193 is located in the center of the pond near the discharge 
points for the groundwater intercept system. Station SED70293 is located in the 
eastern section of the pond. Because it is farthest from the leachate seep, sediment 

that may be present in the pond sediments. Sediment from the East Landfill Pond was 
fiom station SED70293 is expected to contain the lowest concentration of con taminants 

~~ ~ 
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collected and analyzed to determine the thickness, describe the stratigraphy, and 
characterize the chemistry of the pond sediment. 

In accordance with the OU 7 work plan (DOE 1991), pond sediment was sampled once 
during the Phase I field investigation at OU 7. Sampling was performed in March 
1993, within a week of the March 1993 OU 7 surface-water sampling event. The 
sediment was preliminarily estimated in the OU 7 work plan (DOE 1991) to be 
between 3- and 6-feet thick based on measurements of sediment in other detention 
ponds at Rocky Flats, which would require the collection of discrete samples from 10- 
inch intervals. The actual thickness of sediment was only 6 to 8 inches. Therefore, 
only one 10-inch interval was collected from each site. Duplicate and equipment rinse 
QC samples were collected according to the QC sampling frequency guidelines in the 
OU 7 work plan (DOE 1991). Each sediment sample was assigned a unique sample 
number consisting of a two-letter prefix identifying the sample type (SD for sediment) 
followed by a five-digit number and ending in a two-letter suffix identifying the 
subcontractor (ST for Stoller). 

Sediment sampling was performed in accordance with the OU 7 work plan (DOE 199 1) 
and Surface Water SOPS SW.06, Sediment Sampling, and SW.17, Pond and Reservoir 
Bottom Sediment Sampling (EG&G 1992). Samples were collected fiom a boat with a 
hand-held coring device. The core barrel was used with stainless-steel liners to collect 
VOC and SVOC samples. Polybutyrate liners were used to collect the remaining 
samples. Extension rods were attached to the corer until the corer reached the bottom 
of the pond. A drive hammer was attached to the top extension rod and used to force 
the corer through the pond sediments into claystone bedrock. When refusal was 
encountered, the corer was retrieved by pulling it straight out of the bottom, keeping 
the core vertical at all times. Multiple cores were obtained from each site to acquire 
adequate sample volumes for chemical analyses. In order to obtain undisturbed 
sediment samples, offsets for subsequent borings were approximately 2 feet fiom the 
previous location. The multiple cores were then extruded, composited, and transferred 
to the appropriate sample containers. All sampling equipment was decontaminated 
between locations in accordance with Field Operations SOP F0.13, General Equipment 
Decontamination (EG&G 1992). 

At each sample location, one core was also obtained for sediment characterization. 
Because the pond sediment was highly liquefied, it was not possible to extrude and 

~~ ~ 
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SOP SW.17, Pond and Reservoir Bottom Sediment Sampling (EG&G 1992). The 
polybutyrate tubes containing pond sediment were placed in a freezer in the field trailer 
and kept in a vertical position so the sediment layers would be undisturbed. After the 
cores were slightly frozen they were extruded, placed in a core box, photographed, and 
described. 

Pond-sediment samples were containerized, preserved, handled, and shipped in 
accordance with the OU 7 work plan (DOE 1991) and Field Operations SOP F0.013, 
Containerization, Preserving, Handling, and Shipping of Soil and Water Samples 
(EG&G 1992). 

Based on historical data, the contaminants of concern for sediments in the East Landfill 
Pond are identical to those for leachate-surface water draining into the pond (VOCs, 
SVOCs, metals, radionuclides, and inorganic analytes). Sediments in the East Landfill 
Pond may have adsorbed some of these analytes and are considered contaminants of 
concern for pond sediments, Polychlorinated biphenyls (PCBs) have not been detected 
in pond samples, nor are they expected, as any surface drainage fiom IHSS 203 would 
be diverted around the East Landfill Pond. Polychlorinated biphenyls are not 
contaminants of concern for pond sediments. 

In accordance with the OU 7 work plan (DOE 199 l), sediment samples were analyzed 
for VOCs; SVOCs; metals (standard and additional); gross alpha, gross beta; 
plutonium-239,240; americium-24 1; uranium-233,234; uranium-235; uranium-238; 
strontium-89,90; cesium-137; total organic carbon (TOC); pH; nitrate; and 
nitrate/nitrite as N. Table C-10 presents the sediment samples collected and analyses 
requested for each location. The analytical suite for sediment samples was developed 
to address the majority of chemicals and compounds that were landfilled, handled, or 
suspected to be present at OU 7. However, to evaluate the possible presence of 
additional hazardous constituents resulting from undocumented disposal at OU 7, in 
accordance with the OU 7 work plan (DOE 1991), one sediment sample (location 
SED70093 near the leachate seep) was analyzed for a complete Appendix IX analytical 
suite. Section 4.5 presents the nature and extent of contamhation in pond sediment. 
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0 c.5 Soil and Soil-Gas Investigations 

The soil and soil-gas investigations included radiation field screening, soil-gas 
sampling, surface-soil sampling, subsurface-soil sampling, and location surveying. 

All of the location numbers begin with the prefix “SS” for surface soil and are 1993 
project numbers in the 7000 series for OU 7 (numbering “SS700093” to “SS7020493”). 
Soil-gas, surface-soil and subsurface-soil samples were collected from the same 
locations at IHSS 203 and are all designated as SS locations. Each surface- and 
subsurface-soil sample was assigned a unique sample number consisting of a two-letter 
prefix identifying the sample type (SS for surface soil) followed by a five-digit number 
and ending in a two-letter suffix identifying the subcontractor (ST for Stoller). The 
soil-gas samples were collected for screening purposes and were not assigned unique 
sample numbers. Soil-gas investigations directly related to the present landfill 
(IHSS 114), were discussed in Section C.3. 

C. 5. I Radiation Field Screening 

Radiation field screening was performed at IHSS 203, at the East Landfill Pond area, 
and at IHSS 1 14 to identify areas of radionuclide contamination. Screening was 
accomplished in accordance with procedures in Field Operations SOP F0.16, Field 
Radiological Measurements (EG&G 1992). The pre-work radiation survey was 
performed on a 25-foot grid at IHSS 203 and at the East Landfill Pond area in 
November and December 1992 using a Bicron Analyst FIDLER. Where measurements 
above background (250 counts per minute) occurred, the survey was to be performed 
on a 5-foot grid to further define the area of radioactive contamination. Results of the 
survey were to be plotted on a map and contoured. However, there were no radiation 
measurements above background at OU 7. A pre-work radiation survey was performed 
at IHSS 1 14 by taking radiation measurements on a 17-point grid centered on staked 
CPT sampling locations. The radiation survey was performed a few locations at a time 
beginning in November 1992 and finishing in February 1993. The overlap between 
sampling locations resulted in nearly complete coverage of IHSS 114 and all surface 
soil sampling locations included within it. 
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The soil-gas sampling program was designed to provide Phase I screening-level data to 
determine the presence or absence of VOCs in shallow subsurface geologic materials at 
IHSS 203. Sampling locations were staked on a 25-foot grid using a compass and tape 
measure. A 35-point in situ soil-gas survey was performed at IHSS 203 in December 
1992 instead of field measurement of headspace samples (Figure C-4). Soil-gas 
samples were collected from 35 locations on a %foot grid. Duplicate QC samples 
were collected with the real soil-gas samples following the QC sampling frequency 
guidelines stated in the OU 7 work plan (DOE 1991). Quality assurance also included 
daily single-point calibration runs and daily equipment blanks. Soil gas was analyzed 
using a GC located on the site in a mobile laboratory. Based on the real-time GC data, 
14 locations were added to the sample grid to delineate VOCs detected in the soil gas. 
The additional 14 points comprise two rows of samples at the northeast portion of the 
sampling grid (Figure C-4). 

All soil-gas sampling was performed in accordance with the OU 7 work plan (DOE 
1991) and Geotechnical SOP GT.09, Soil Gas Sampling and Field Analysis (EG&G 
1992). Soil-gas samples were extracted from shallow subsurface geologic materials at 
IHSS 203 with a Geoprobe SystemsTM Model E90-01 hydraulic probing apparatus 
mounted on a pick-up truck. Hollow steel probes with gas sampling tips were pushed 
into the ground using a hydraulic ram to an average depth of 5 feet. The soil-gas 
samples were drawn fiom the sampling tip in the probe into a gas-tight syringe. The 
soil-gas samples were then transported to the onsite mobile laboratory and injected 
directly into the GC. Sample analyses were conducted using a Perkin-Elmer@ 
8500 GC with megabore capillary columns and sequential photoionization and electron 
capture detectors. 

Based on historical records, the primary contaminants of concern at IHSS 203 are 
VOCs, SVOCs, and PCBs. Contamination of sufface soils by organic compounds was 
not expected because these contaminants would volatilize. However, residual organic 
compounds may be present in shallow soils where volatilization is limited by overlying 
soil. The analytical suite for the soil-gas survey consisted of common gases frequently 
found in landfills and selected VOCs detected in leachate-groundwater. The target 
analytes for soil-gas samples included TCE, 1,2-DCE, 1 ,l ,l -TCA, acetone, 2-butanone, 
methylene chloride, toluene, and total xylenes, and benzene. Concentrations of TCE, 

~ 
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1,2-DCE, 1 ,l ,l -TCA, and methylene chloride were measured with the electron capture 
detector (ECD). Concentrations of acetone, 2-butanone, toluene, total xylenes, and 
benzene were measured with the PID. Hydrogen sulfide and methane were included as 
target analytes in Table 7-2 in the OU 7 work plan (DOE 1991); however, the PID 
specified in the work plan and used for this study does not measure these analytes. 
Hydrogen sulfide and methane were analyzed in soil-gas samples collected during the 
CPT soil-gas sampling program in IHSS 114. Because they are landfill-generated 
gases, these analytes are more appropriate as target analytes for IHSS 114 than for 
IHSS 203. Table C-1 1 presents a summary of soil-gas sampling and analysis. Section 
4.3 presents the nature and extent of contamination in the vadose zone at IHSS 203. 

C. 5.3 Surface- and Subsurface-Soil Sampling 

Surface-soil sampling was performed to characterize surface soil contamination at 
IHSS 203, around the East Landfill Pond at areas affected by spray evaporation, and 
downwind of spray evaporation areas. Subsurface-soil sampling was designed to 
characterize the vertical extent of soil contamination in these areas. Sampling locations 
at IHSS 203 were staked on a %foot grid (Figure (2-4); sampling locations covering 
areas affected by spray evaporation around the East Landfill Pond were staked on a 50- 
foot grid; and sampling locations downwind of the spray evaporation areas were staked 
at approximately 100-foot intervals (Figure C-5). All sampling locations were 
surveyed in accordance with the specifications in Geotechnical SOP GT.17, Land 
Surveying (EG&G 1992). 

Surface-soil samples were collected at 49 locations in IHSS 203 and 133 locations 
around the East Landfill Pond in November and December 1992. Subsurface-soil 
samples were collected at 18 locations in IHSS 203 and 67 locations around the East 
Landfill Pond in March and April 1993. Surface-soil sampling locations at IHSS 203 
included 35 locations specified in the OU 7 work plan (DOE 1991) and 14 locations 
added during the soil-gas survey. Surface-soil samples were collected at the Same grid 
locations as soil-gas samples and radiation screening measurements. Surface-soil 
sampling locations around the East Landfill Pond included 124 locations specified in 
the OU 7 work plan (DOE 1991) and 9 locations added to ensure complete coverage of 
spray evaporation areas. 

Subsurface-soil sampling locations at IHSS 203 and around the East Landfill Pond 
were chosen using analytical results from the surface-soil and soil-gas samples at 
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IHSS 203, and radiation screening measurements. Subsurface-soil samples were 
collected systematically across the sampling grid at IHSS 203 (Figure C-4). Analyte 
concentrations frequently occurred above background in the spray evaporation areas 
north and south of the East Landfill Pond (IHSSs 167.2 and 167.3). Therefore, 
subsurface-soil samples were collected at all grid locations within the spray areas. 
Analyte concentrations also occurred above background at random locations around the 
East Landfill Pond. Subsurface-soil samples were collected systematically across the 
rest of the sampling grid (Figure C-5). For the purpose of making field decisions 
regarding subsurface-sampling locations, backgro~d was defined as the upper 
tolerance limit (UTL) calculated using analytical data from surface soils in Rock Creek 
obtained during the Phase 111 RFI/RI at OU 1 (DOE 1992). 

In accordance with the OU 7 work plan (DOE 1991), surface soils were described 
according to Geotechnical SOP GT.01, Logging Alluvial and Bedrock Material 
(EG&G 1992). Surface-soil samples were collected using the grab method outlined in 
Geotechnical SOP GT.08 Surface Soil Sampling (EG&G 1992). Grab samples were 
collected at a depth of 0 to 2 inches using a stainless-steel scoop. In order to collect 
enough material for all analyses, four scoops were obtained from each grid location, 
north, south, east, and west of the location stake. The grab samples were composited in 
a stainless-steel bowl, split, and then placed into individual sample jars. Subsurfxe- 
soil samples were collected using the hand-auger method outlined in Geotechnical SOP 
GT.08, Surface Soil Sampling (EG&G 1992). Vegetation was removed from the 
sampling location with a decontaminated shovel. The thin layer of soil that contacted 
the shovel was then removed with a stainless-steel scoop. A hand auger was used to 
collect the sample to a depth of 10 inches. The soil was composited in a stainless-steel 
bowl, split, and then placed into individual sample jars. All sampling equipment was 
decontaminated between locations in accordance with Field Operations SOP F0.03, 
General Equipment Decontamination (EG&G 1992). 

Soil samples were containerized, preserved, handled, and shipped in accordance with 
the OU 7 work plan (DOE 1991) and Field Operations SOP F0.13, Containerization, 
Preserving, Handling, and Shipping of Soil and Water Samples (EG&G 1992). 

The analytical suites for each sampling area were developed according to the types of 
contaminants suspected to be present. Based on historical records, the primary 
contaminants of concern at IHSS 203 are VOCs, SVOCs, and PCBs. Because of 
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limited information regarding the types of wastes stored at IHSS 203, radiochemical 
analyses were performed to determine the presence or absence of radionuclides. 
Facilitated transport of PCBs dissolved in organic liquids (cosolvation) is not expected 
because spills were low in volume, intermittent, and subject to rapid volatilization 
(DOE 1991). Contamination of surface soils by organic compounds is not expected 
because these contaminants would volatilize. However, residual organic compounds 
may be present in shallow soils where volatilization is limited by overlying soil. 
Metals and radionuclides are expected to be adsorbed to the clayey materials in shallow 
soils. 

* 

In accordance with the OU 7 work plan (DOE 1991), soil samples collected at IHSS 
203 were analyzed for PCBs; metals; gross alpha, gross beta; plutonium-239,240; 
americium-241 ; uranium-233,234; uranium-235; uranium-238; cesium-137; 
strontium-89,90; tritium; TOC; and nitrate as N. The analytical suite for soil samples 
was developed to address the majority of chemicals present at OU 7. However, to 
evaluate the possible presence of additional hazardous constituents resulting from 
undocumented disposal at OU 7, one subsurface-soil sample from IHSS 203 was 
analyzed for a complete Appendix IX analyte suite. Table C-12 presents the surface- 
and subsurface-soil samples collected and analyses requested for each location. 
Section 4.3 presents the nature and extent of contamination in soils at IHSS 203. 

The primary Contaminants of concern at the East Landfill Pond spray areas are metals 
and radionuclides. VOCs and SVOCs would not be present, as these compounds 
would volatilize during spray evaporation. Polychlorinated biphenyls have not been 
detected in pond samples, nor are they expected, as any surface drainage from IHSS 
203 is diverted around the East Landfdl Pond. Soil samples collected around the East 
Landfill Pond were analyzed for metals; gross alpha, gross beta; plutonium-239,240; 
americium-241 ; uranium-233,234; uranium-235; uranium-238; cesium-137; strontium- 
89,90; tritium; TOC; and nitrate as N. Table C- 13 presents the surface and subsurface 
samples collected and analyses requested for each location. Section 4.3 describes the 
nature and extent of contamination in soils around the East Landfill Pond. 

C. 5.4 Additional Surface-Soil Sampling 

Although not included in the OU 7 work plan (DOE 1991), surface-soil samples were 
collected at IHSS 114 and at the former asbestos disposal pits in accordance with the 
OU 7 work plan addendum (DOE 1993). To defrne the sampling locations, a uniform 
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grid of 30 rectangular cells was oriented to provide complete coverage of the landfill. 
Samples were collected from a 100-foot by 50-foot target area (polygon) located at 
each of the 20 nodes defined by the grid. One sample was also collected from a 100- 
foot by 50-foot polygon at each of the former asbestos disposal pits (Figure C-6). The 
northwestern comer of each sample polygon was surveyed and staked prior to sampling 
using coordinates generated from the map in the OU 7 work plan addendum (DOE 
1993). The sampling locations were supposed to be permanently marked with a steel 
post and identification sign so they could be resampled, however, the stakes interfered 
with normal waste operations. DCN number 93.04 for Geotechnical SOP GT.08 
(EG&G 1992), dated April 13, 1993, addressed this issue by allowing sampling 
locations within the present landfill to be surveyed but not permanently marked. 

Twenty-two samples were collected to characterize potential contamination in surface 
soil within and adjacent to IHSS 114 and determine the extent of asbestos 
contamination in surface soils. Duplicate and equipment rinse QC samples were 
collected with the real soil samples following the QC sampling frequency guidelines in 
the OU 7 work plan addendum (DOE 1993). 

Discrete samples collected from the comers and center of the polygon were composited 
to make one sample. The Rocky Flats method of soil sampling described in detail in 
Geotechnical SOP GT.08, Surface Soil Sampling (EG&G 1992), was used to collect 
“discrete” samples, although the method actually produces a local area composite. The 
Rocky Flats method consists of sampling two 1-square-meter areas or plots placed 1 
meter apart, using a 10-centimeter (cm) by 10-cm by 5-cm soil sampling jig and a 
scoop. Each polygon area sample was composited in a stainless-steel bowl, split, and 
then placed into individual sample containers. All sampling equipment was 
decontaminated between locations in accordance with Field Operations SOP F0.03, 
General Equipment Decontamination (EG&G 1992). Samples were containerized, 
preserved, handled, and shipped in accordance with the OU 7 work plan (DOE 1991) 
and Field Operations SOP FO. 13, Containerization, Preserving, Handling, and 
Shipping of Soil and Water Samples (EG&G 1992). 

Based on the disposal history of the landfill, the con taminants , of concern include 
SVOCs, metals, inorganics, radionuclides, and asbestos. VOCs are not included 
because they are not likely to be present in surface soil. In accordance with the OU 7 
work plan addendum (DOE 1993) the surface-soil samples collected at IHSS 114 were 
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analyzed for SVOCs; metals; gross alpha; gross beta; plutonium-239,240; americium- 
241; uranium-233,234; uranium-235; uranium-238; cesium-137; strontium-89,90; 
tritium; alkalinity; pH; TOC; asbestos; bulk density; and grain size. The analytical 
suite for surface soils at IHSS 114 is consistent with the analytical suite for soils at 
IHSS 203 and the spray evaporation areas around the East Landfill Pond. Grain size 
and bulk density were added to enable physical characterization of the soil. Table C-14 
presents the surface samples collected and analyses requested for each location. 
Section 4.3 presents the nature and extent of contamination in soils at IHSS 114. 

* 

C.6 Geological Investigations 

Geological investigations involved drilling boreholes, sampling subsurface geologic 
material in boreholes, and logging drill core to describe the geologic material, 
determine the depth to water, and characterize the chemistry of subsurface geologic 
material upgradient, within, and downgradient of IHSS 114. Physical data from the 
boreholes and CPT profiles (discussed in Section C.3.1) were used to design the 
monitoring wells subsequently installed at OU 7. 

C.6.1 Borehole Drilling 

A total of 11 boreholes was drilled during the Phase I field investigation at OU 7 
(Figure C-7). Drilling locations were chosen to meet the guidelines presented in the 
OU 7 work plan (DOE 1991). All of the locations were assigned 1993 project numbers 
in the 700 series for OU 7, numbering from “70093” to “72493.” Table C-15 provides 
the borehole drilling details. Drilling locations were staked in November 1992 and 
were cleared in accordance with Geotechnical SOP GT. 10, Borehole Clearing (EG&G 
1992). Radiation field screening was performed at each drilling location on a 17-point 
grid using a Bicron Analyst FIDLER in accordance with procedures in Field 
Operations SOP FO. 16, Field Radiological Measurements (EG&G 1992). Drilling 
began in December 1992 and was completed in March 1993. 

Locations were drilled using hollow-stem augers equipped for continuous core 
sampling in accordance with Geotechnical SOP GT.02, Drilling and Sampling Using 
Hollow Stem Auger Techniques (EG&G 1992), using Mobila B-57 drill rigs. 
Continuous core samples were collected from all locations using a 3-inch inside 
diameter, 2-foot sample barrel. While augering, the sampler was mounted to a latch 
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box in the lead auger, and a “moss system” was used to retrieve the core after each run 
while leaving the augers in place. 

Drilling at borehole locations was accomplished using 6 5/8-inch outside diameter 
hollow-stem augers equipped with continuous samplers and a 7-inch outside diameter 
bit. Borehole locations were drilled into bedrock. Six-inch polyvinyl chloride (PVC) 
surface casing was then installed to isolate surfcial materials fiom bedrock, in 
accordance with Geotechnical SOP GT.03, Isolating Bedrock fiom Alluvium with 
Grouted Surface Casing (EG&G 1992) and DCN Number 93.01 for Geotechnical SOP 
GT.03, dated February 10, 1993, which allowed surface casing to be set 6 inches to 
2 feet into bedrock instead of 3 to 5 feet. This DCN also allowed %inch PVC casing to 
be used when isolating bedrock fiom landfill material in boreholes that are for the 
purpose of sampling weathered bedrock. Drilling and sampling then continued to a 
depth approximately 2 to 4 feet into unweathered bedrock, after which these boreholes 
(71393, 71593, 71793, 71993 and 72193) were abandoned in accordance with 
guidelines in Geotechnical SOP GT.05, Plugging and Abandonment of Boreholes 
(EG&G 1992). At downgradient boreholes (70993 and 71093), surface casing was not 
installed; these holes were drilled into unweathered bedrock and then immediately 
abandoned according to the same guidelines. 

At the fhree bedrock well locations (70293, 70593, and 70893), hollow-stem auger 
drilling was used to reach bedrock, after which surface casing was installed in 
accordance with SOP GT.03, Isolating Bedrock fiom Alluvium with Grouted Surface 
Casing (EG&G 1992). Drilling then continued using hollow-stem augers until sample 
collection activities were completed or poor core recovery became a problem. At that 
point, rotary coring methods were employed in accordance with Geotechnical SOP 
GT.04, Rotary Drilling and Rock Coring (EG&G 1992). Fresh, potable Rocky Flats 
water was used as the drilling medium. Continuous core was obtained using 1%-inch 
inside diameter, 5-foot core tubes, which were placed within and retrieved fiom the 
lead rod with an overshot system. This method of drilling proceeded until the first 
bedrock sandstone unit was encountered, at which time a screened interval was selected 
and a monitoring well was installed. 

Drill cuttings fiom all locations were containerized in 30-gallon drums in accordance 
with Field Operations SOP F0.08, Handling of Drilling Fluids and Cuttings (EG&G 
1992). Characterization of the drums will be based on analytical results of the borehole 
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samples corresponding to the drill cutting intervals in the drums. Drums from drilling 
locations in IHSS 114 were moved to a 90-day RCRA storage area at Rocky Flats. 
Drums fiom all other drilling locations remain where they were filled. 

All downhole drilling equipment was decontaminated at the main decontamination 
facility before being used at each new drilling location. Drill rigs were completely 
decontaminated before entering and upon departing IHSS 114 and when the rig became 
dirty enough to require decontamination, in accordance with procedures outlined in 
Field Operations SOP F0.04, Heavy Equipment Decontamination (EG&G 1992). 

All locations not completed as monitoring wells were abandoned in accordance with 
Geotechnical SOP GT.05, Plugging and Abandonment of Boreholes (EG&G 1992). 
Abandoned locations were marked with stainless-steel identification tags secured to the 
concrete at the surface. Identification tags include the designated 700-series location 
number and date of abandonment. 

C. 6.2 Borehole Sampling 

Borehole samples were collected to determine site-specific background concentrations 
of analytes in subsurface geologic materials and characterize leachate-contaminated 
materials beneath and downgradient of the landfill. Nine boreholes were sampled 
(Figure C-7); one upgradient of the landfill (70593), two downgradient of the landfill 
(70993 and 71093), and six within the l a n ~ i l l  (71193, 71393, 71593, 71793, 71993, 
and 72193). The work plan called for sampling at all three upgradient boreholes 
(70293,70593, and 70893). However, the plan was revised to require sampling at only 
one of the three upgradient boreholes based on guidance in work plan modification 
RLB-014-93 (EG&G 1993). Samples were collected at 2-foot increments in alluvium 
and 4-foot increments in bedrock, where core recovery allowed. Location 70493 was 
sampled at intervals where no recovery prevented sampling at borehole 70593. The 
samples fiom these two locations provided a complete upgradient sampling suite for 
site-specific background characterization. 

Field duplicates and equipment rinse QC samples were collected with the real borehole 
soil samples following QC sampling frequency guidelines in the OU 7 work plan (DOE 
1991). Because core recovery in alluvial and landfill materials was generally poor, 
duplicate QC samples were typically collected fiom bedrock material. Enough 
duplicate samples were collected at each borehole to comprise 10 percent of the total 
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number of samples fiom that borehole. Table (2-16 presents the borehole samples 
collected and analyses requested for each sampling location. Each borehole sample 
was assigned a unique sample number consisting of a two-letter prefix identifying the 
sample type (BH for borehole) followed by a five-digit number and ending in a two- 
letter suffix identifying the subcontractor (ST for Stoller). 

Continuous borehole samples were collected in accordance with the OU 7 work plan 
(DOE 1991) and Geotechnid SOP GT.02, Drilling and Sampling Using Hollow Stem 
Auger Techniques (EG&G 1992). Two types of samples were collected; 3-inch-long 
discrete samples collected in stainless-steel sleeves for VOC analyses and 2- or 4-foot 
composite samples collected fiom 2-foot core barrels for all other analyses. 

Immediately after the core barrel was opened, the core was scanned for VOCs and 
radioactivity and measured, the stainless-steel sleeve was removed fiom the barrel, and 
its exposed ends were covered with sheets of Teflon@ and capped. The capped sample 
was then wrapped with black electrical tape, labeled, recorded, bagged, and placed in a 
cooler chilled to 4°C with blue ice. The core was peeled with a stainless-steel putty 
knife to remove any surficial material smeared onto the outside of the core. Then, any 
trash detected while collecting these samples was removed. Trash that was finely 
ground or shredded and was too fine to remove in the field was included in the 
samples. Core material was then placed in a clean stainless-steel bowl and 
homogenized. Typically, most or all of the core in each barrel was removed for the 
composite sample; if any remained, it was preserved in a core box for logging. If only 
small amounts of core remained to be boxed, and this material had been homogenized, 
it was placed in an 8-ounce jar and the jar was placed in the box, signifying that the 
core was not in its original condition. All sampling equipment was decontaminated in 
the field between samples in accordance with Field Operations SOP F0.03, General 
Quipment Decontamination (EG&G 1992). 

Borehole samples were containerized, preserved, handled, and shipped in accordance 
with Field Operations SOP F0.13, Containerization, Preserving, Handling, and 
Shipping of Soil and Water Samples (EG&G 1992). 

In accordance with the OU 7 work plan (DOE 1991), borehole samples were analyzed 
for VOCs; SVOCs; PCBs; metals; gross alpha; gross beta; plutonium-239,240; 
americium-241; uranium-233,234; uranium-235; uranium-238; cesium-1 37; strontium- 
89; strontium-90; tritium; pH; TOC; nitratehitrite; nitrate as N; and sulfide. When the 
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volume of material was limited because of poor core recovery, samples were collected 
by priority approximately in the order listed above. The analytical suite for borehole 
samples was developed to address the majority of chemicals and compounds suspected 
to be present at OU 7. However, to evaluate the possible presence of additional 
hazardous constituents resulting from undocumented disposal at OU 7, one sample 
from the buried sediments of the former West Landfill Pond encountered in borehole 
72193 was analyzed for a complete Appendix IX analytical suite. Section 4.4 presents 
the nature and extent of contamination in subsurface geologic materials. Appendix N 
presents the analytical data. 

C. 6.3 Core Logging 

Continuous core samples were collected from all 23 Phase I borehole drilling and 
monitoring well installation locations (Figures C-7 and C-8). Preliminary core 
descriptions were completed in the field by the rig geologist, and all core not used for 
chemical sampling was boxed at the site. Wooden blocks were labeled and placed in 
the core boxes to mark the beginning and ending depth for each box, the beginning of 
each drilling interval, and to represent sections of no recovery or sections used for 
chemical samples. After being returned to the field trailer, these cores were described 
in detail in accordance with Geotechnical SOP GT.01, Logging Alluvial and Bedrock 
Material (EG&G 1992). Landfill trash descriptions and characterizations were 
included in the core logging routine in accordance with DCN Number 93.01 for 
Geotechnical SOP GT.01, dated January 15, 1993. Alluvium, colluvium, artificial fill, 
and soil were classified and described according to the Unified Soil Classification 
System. Weathered and unweathered bedrock materials were classified and described 
using the classification scheme in Compton (1962), which has been modified for use at 
Rocky Flats and is incorporated in the SOPS. 

C.7 Groundwater Investigations 

Groundwater investigations involved installation, development, and sampling of 
groundwater monitoring wells, monitoring for immiscible layers, measurement of static 
water levels, and performance of drawdown recovery tests. These activities, in 
conjunction with the cone penetration testing and in situ leachate-groundwater sample 
collection (Sections C.3.1 and C.3.3), were used to estimate hydraulic conductivities of 
alluvial and bedrock material, characterize the flow regime within and around the 
landfill, evaluate the effectiveness of the groundwater intercept system and slurry 
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walls, evaluate the surface water-groundwater interactions at OU 7, determine site- 
specific background concentrations of analytes in groundwater, characterize 
groundwater quality within the lan~i l l ,  and statistically compare landfill leachate- 
groundwater quality to background groundwater quality. 

C. 7. I Monitoring Well Installation 

A total of 16 monitoring wells was installed during the OU 7 Phase I field investigation 
(Figure C-8). Three of the 16 wells were screened in alluvium, 2 in weathered bedrock, 
3 in unweathered bedrock sandstone, and 8 in landfill material. Table C-15 provides 
the drilling and completion details for monitoring wells. Well construction diagrams 
are presented in Appendix F. 

The alluvial-weathered bedrock-unweathered bedrock wells were installed in three 
clusters upgradient of the landfill to the northwest, west, and southwest 
(70093/70 193/70293, 70393/70493/70593, and 70693/70893). Because no weathered 
bedrock was encountered in borehole-well 70893, a weathered bedrock well (70793) 
was not installed in the well cluster southwest of the landfill which has only two wells. 
It was anticipated that the unweathered bedrock wells would be screened in the same 
sandstone unit screened in well 0986. Wells 70293 and 70893 were screened in a 
siltstone unit that occurs at a depth of approximately 50 to 65 feet, which is similar to 
the depth of the sandstone unit in well 0986. No sandstonesiltstone unit was 
encountered at this depth in well 70593, so a screen was set in a deeper siltstone unit at 
a depth of 121 to 136 feet. In all cases, the sandstone/siltstone unit was isolated from 
the overlying alluvium with grouted surface casing. 

Two pairs of wells located along the north and south sides of the west end of the 
landfill were installed with one well inside and one well outside the groundwater 
intercept system (71 193/71493 and 71693171 893). Another two well pairs were 
completed within the landfill, with one pair near the center of the landfill 
(72093/72393) and the other near east the face of the landfill (72293/72493). One well 
in each pair was screened at the base of the landfilled material and the other was 
screened at the top of the saturated zone. As specified in the OU 7 work plan (DOE 
1991), the wells were installed as pairs rather than a single well because the saturated 
landfill material was more then 10 feet thick. In both cases, the well screened in the 
upper portion of the landfill material was installed 5 feet upgradient of the well 
screened in the lower portion of the landfill material to prevent possible cross 
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contamination. Well pair 72093/72393 was installed to determine the thickness of 
waste material along the centerline of the landfill. 

Following borehole drilling (Section C.6. l), wells were installed in accordance with the 
OU 7 work plan (DOE 1991) and Geotechnical SOP GT.06 Monitoring Well and 
Piezometer Installation (EG&G 1992). Figure C-9 illustrates the construction 
guidelines for monitoring wells. After the borehole-well was drilled to total depth, 
water and fine-grained sediment were bailed using a sand bailer until the water was 
almost clear. The well assembly, comprised of a 2-foot sump, 2-inch diameter slotted 
screen, and 2-inch diameter blank casing, was then placed in the hole such that the 
bottom of the screen was at the contact between alluvium and weathered bedrock for 
alluvial wells. In open-hole installation, stainless-steel centralizers were typically 
placed above and below the well screen to ensure that a 2-inch annulus was maintained. 
A silicon sand filter pack was slowly added through a tremie pipe to at least 6 inches 
above the top of the screen. A minimum 2-foot bentonite pellet seal was installed 
immediately above the filter pack and hydrated. Bentonite grout was placed from the 
top of the bentonite seal to the ground surface. Excessive grout loss occurred at well 
72093 in the landfill making it difficult to grout to the surface. DCN Number 93.06 for 
Geotechnical SOP GT.06, Monitoring Well and Piezometer Installation (EG&G 1992), 
dated February 10, 1993, allowed bentonite chips or pellets to be added to the annular 
space to seal off the area losing grout. Following emplacement of the bentonite, it was 
possible to complete grouting to the surface. 

M e r  the bentonite grout was allowed to settle for at least 24 hours, a 5-foot-long, 
6-inch diameter protective steel casing with a locking steel cap was installed over the 
monitoring well riser. Stickup on the monitoring well riser was generally a minimum 
of 2 feet except at well 70693, which had a stickup of 1.2 feet. The protective casing 
was embedded 2 to 3 feet below ground surface in concrete or grout. The annulus 
between the well riser and the protective casing was filled with concrete and an 

external concrete pad approximately 3 feet square was built around the protective 
casing at the ground surface. The well designation was inscribed in the concrete before 
it hardened and was also welded on the protective casing. Four protective steel posts 
were installed around wells in high-traffic areas (70693/70893, 72093/72393, 
72293172493). When cold temperatures prevented curing of the concrete pad, surface 
features at many of the wells were completed later than the SOP-specified time frame 
of 24 to 72 hours following well completion. DCN Number 93.05 for Geotechnical 
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SOP GT.06, Monitoring Well and Piezometer Installation (EG&G 1992), dated 
February 10, 1993, allowed for these delays. 

Weathered bedrock wells were installed using the same techniques and equipment as 

alluvial wells except that drilling continued beyond the alluvium-bedrock contact to 
just below the weathered-unweathered bedrock contact. The well was installed such 
that the base of the screen was at the weathered-unweathered bedrock contact and the 
bentonite seal was immediately below the alluvium-bedrock contact, with the top of 
the seal just above this contact, to isolate the screen and filter pack fiom alluvial 
groundwater. 

Unweathered bedrock wells were constructed in the same fashion as alluvial and 
weathered bedrock wells, except that the bedrock was isolated from alluvial materials 
with grouted 8-inch steel surface casing installed before borehole advancement 
continued past unweathered bedrock in accordance with Geotechnical SOP GT.03, 
Isolating Bedrock from Alluvium with Grouted Surface Casing (EG&G 1992). 
Stainless-steel centralizers were placed on the casing 3 to 5 feet below ground surface 
and 3 to 5 feet fiom the base of the casing to ensure a minimum 2-inch annular space. 
M e r  the casing was in place, the cement-grout mixture was forced out through pre- 
drilled ports at the base of the casing and into the annulus by pushing a plug down 
through the casing. The annulus was topped off with cement grout to the surface when 
necessary, and the cement grout was allowed to harden for a minimum of 24 hours. 

Drilling through and below the surface casing at bedrock monitoring well locations 
70593 was accomplished using 6 5/8-inch outside diameter hollow-stem augers 
equipped with continuous samplers until unweathered bedrock was reached and sample 
collection activities were completed. Drilling continued in the same manner at bedrock 
monitoring well location 70293 until poor core recovery occurred. The rig was then 
converted for rotary core drilling, and drilling continued in accordance with 
Geotechnical SOP GT.04, Rotary Drilling and Rock Coring (EG&G 1992) At bedrock 
monitoring well location 70893, drilling through and below surface casing was 
accomplished using only rotary core drilling techniques. After reaching total depth, 
unweathered bedrock wells were generally installed in an open borehole. Because of 
repeated caving, well 70293 was installed within casing rather than within augers or an 
open hole. The caving problem was alleviated when the well was set within casing 
because the smooth-walled casing could be withdrawn without knocking materials 
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loose along the sides of the hole. DCN Number 93.04 for Geotechnical SOP GT.06, 
Monitoring Well and Piezometer Installation (EG&G 1992), dated February 10, 1993, 
was written to address this method of installation. 

C. 7.2 Water-Level Measurement 

Static depth-to-water measurements were obtained from December 1992 to March 
1993 to characterize the potentiometric surface and evaluate the effectiveness of the 
groundwater intercept system. The monitoring well network consists of 37 pre-existing 
wells and 16 newly installed wells in the vicinity of the landfill (Figure C-1 0). Two of 
the newly installed wells (71693 and 72493) were dry during this time period. 

Measurements were taken in accordance with Groundwater SOP GW.01, Water Level 
Measurements in Wells and Piezometers (EG&G 1992). The well cap was removed 
and the well head was screened for vapors with a PID and a combustible gas indicator. 
If VOC or methane gas vapors were detected, the well was allowed to ventilate until 
the vapor concentration levels fell to non-detectable levels with the field instruments. 
When it was determined safe to proceed, a Solinst@ Model 101 water-level meter probe 
was lowered down the well. The water level was measured from the surveyed 
measuring point on the top of the PVC or stainless-steel casing and was recorded to the 
nearest 0.01 foot. Three readings were taken and recorded and an average of the three 
consecutive readings was used to determine the water level. The depth to the bottom of 
the well was measured in the same manner as the water level. The water-level meter 
was decontaminated before and after use in each well in accordance with Field 
Operations SOP F0.03, General Equipment and Decontamination (EG&G 1992). 
Static water levels were used to construct potentiometric maps included in Section 2.5. 

C. 7.3 Monitoring for Immiscible Layers 

Groundwater in 14 of the 16 newly installed monitoring wells was checked in March 
1993 to determine the presence or absence of dense or light immiscible layers of 
nonaqueous phase liquids. The remaining two wells were dry and could not be 
checked. Procedures followed those specified in Groundwater SOP GW.01, Water 
Level Measurements in Wells and Piezometers (EG&G 1992). The well cap was 
removed and the well head was screened with a PID and a combustible gas indicator. 
If VOC or methane gas vapors were detected, the well was allowed to ventilate until 
the vapor concentration levels fell to non-detectable levels with the field instruments. 
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e. 7.4 

When it was determined safe to proceed, a Solinst@ Model 121 interface meter probe 
was lowered down the well. After checking for light non-aqueous phase liquids at the 
top of the water column, the probe was lowered to the bottom of the well to determine 
the presence or absence of dense non-aqueous phase liquids. The interface meter was 
decontaminated before and after each use in each well in accordance with Field 
Operations SOP F0.03, General Equipment Decontamination (EG&G 1992). No 
immiscible layers were detected during the Phase I field investigation. 

Well Development 

Monitoring wells were developed to remove drilling fluids and particulates from the 
groundwater and provide physically and chemically representative groundwater 
samples. Newly installed monitoring wells were developed prior to groundwater 
sampling. Two wells (71693 and 72493) were dry, and therefore, were not developed 
during the Phase I field investigation. The wells were later developed as part of the site 
groundwater sampling program. 

Well development was performed in accordance with SOP GW.02, Well Development 
(EG&G 1992). Well development equipment was decontaminated before and after 
each use in accordance with Field Operations SOP F0.03, General Equipment 
Decontamination (EG&G 1992), and stored in clean plastic bags between use. The 
water level and total depth were measured at each well to determine the volume of 
water in the well casing. The minimum volume of water to be purged fiom a well was 
calculated according to the guidelines in Groundwater SOP GW.02, Well Development 
@G&G r992). Generally, the purge amount was a minimum of five times the initial 
well casing volume of water. In some wells the total volume purged included water 
lost during drilling. In the landfill large void spaces commonly occur because of the 
uneven distribution of waste materials. Water lost during drilling was considered 
unrecoverable in these areas. DCN Number 93.01 for Groundwater SOP GW.02, Well 
Development @G&G 1992), dated April 13, 1993, limited the volume of purge water 
to five well casing volumes for wells (70893 and 72393) where these conditions 
existed. 

During development, water was slowly evacuated from the wells using a Teflon@ 
bailer andor an inertial pump. The purge water was emptied in a graduated 5-gallon 
bucket to measure the amount of water removed and then transferred to a holding tank 
for proper disposal. The purge and decontamination water were handled in accordance 

~ - 
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c. 7.5 

with Field Operations SOP F0.07, Handling of Decontamination and Wash Water 
(EG&G 1992). Field parameters including pH, temperature, specific conductance, and 
turbidity were measured following the procedures outlined in Groundwater SOP 
GW.05, Field Measurement of Groundwater Field Parameters (EG&G 1992). 
Parameters were measured at regular intervals at least once for each well casing volume 
purged. Estimated recharge rates were measured for low-yielding wells in accordance 
with Groundwater SOP GW.01, Water Level Measurements in Wells and Piezometers 
(EG&G 1992). 

A well was considered fully developed when the following conditions were met: (1) a 
minimum of five casing volumes of water was removed; (2) field parameter 
measurements of pH, temperature, specific conductance, and turbidity had stabilized 
over three consecutive readings; and (3) the purged water became flee of suspended 
sediment. Wells that dewatered during the development activities were revisited a 
number of times over several days in order to remove the required volume of water. In 
cases where the wells went dry, temperature instability occurred. This was a result of 
ambient air and purge equipment temperature differences. DCN Number 93.02 for 
Groundwater SOP GW.02, Well Development (EG&G 1992), dated May 13, 1993, 
was written to waive the requirement for temperature stabilization under such 
conditions. These conditions occurred at monitoring wells 70293, 70593, 70893, 
71 193, and 72293. 

Drawdown Recovery Tests 

Drawdown recovery tests (aquifer permeability tests) were performed on 14 of the 16 
newly installed OU 7 wells in March and April 1993 to estimate the hydraulic 
conductivity of saturated geologic materials including the Rocky Flats Alluvium, 
weathered Arapahoe and Laramie Formation, the uppermost sandstone unit in 
unweathered Arapahoe and Laramie Formation, and the artificial fill. Two of the 16 
wells (71693 and 72493) were not tested because they were dry. Drawdown recovery 
tests were performed after wells were developed, the fmt month of groundwater 
sampling was completed, and the static water level had apparently stabilized. Table C-4 
lists the monitoring wells in which drawdown recovery tests were performed. 
Figure C-8 shows their locations. 

The drawdown recovery test method, which involves lowering a bailer into a well and 
withdrawing a volume of water fiom the well to lower the water level by approximately 

e 
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2 to 6 feet, was used to evaluate hydraulic conductivity. This method was considered 
more appropriate than the slug injection test method, which involves lowering a “slug” 
into the water to raise the water level in the well. The slug injection test method was 
initially attempted, but was rejected because of an insignificant rise in the water level 
after the “slug” was lowered down the well. 

All 14 drawdown recovery tests conducted during the Phase I field investigation were 
performed in accordance with Groundwater SOP GW.04, Slug Tests (EG&G 1992). 
After removkg the well cap and monitoring the well for health and safety purposes, the 
static water level at the well was measured and verified to the nearest 0.01 foot from 
the measuring point using a Solinst@ water-level meter. The total depth of the well 
was measured and verified using a weighted tape measure. Water level and total depth 
measurements were recorded and compared to previous measurements to confirm 
water-level stabilization. When it was determined that the water level had stabilized, 
the test setup was initiated. 

A Hermit@ SE 1000 data logger was coupled to a transducer with a sensitivity of 10 
pounds per square inch and capable of measuring hydraulic head to an accuracy of 
approximately three one-thousandths of a foot. The data logger was programmed to 
record change in hydraulic head (in feet) above the transducer at a logarithmic rate. All 
transducer specifications provided by the mandacturer, including serial number, 
linearity, scale, and offset, were programmed into the data logger prior to the initiation 
of each test. The transducer was lowered into the well to a depth at which it would not 
be disturbed by a bailer and the transducer cable was secured to the well casing with 
tape to maintain the appropriate depth of the probe. To ensure that the transducer and 
logger were working and reading properly, the transducer cable was raised and lowered 
in the well while the change in hydraulic head was observed on the data logger visual 
read out screen. After the visual check was completed, the water level was allowed to 
stabilize, and the test was referenced to zero. 

After the test was set up and instruments were checked for proper functioning, a 3-foot- 
long or 6-foot-long (depending on the length of the water column) Teflon@ bailer was 
lowered down the well. Water was purged from the well quickly, to minimize 

disturbance to the transducer, until an appropriate drawdown (approximately 2 to 6 
feet) was achieved. The test was started immediately following the removal of the last 
bailer of water from the well. The water purged from the well was containerized and 
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disposed in accordance with Field Operations SOP F0.05, Handling of Purge and 
Development Water (EG&G 1992). Purge rates, volumes of water removed, test-start 
times, and initial drawdowns were recorded. 

The duration of the test was dependent on the drawdown recovery rate (the rate at 
which the drawdown approaches zero). The test was considered complete when the 
water level recovered to 90 percent of the drawdown depth. The drawdown and 
percent recovery were checked by scanning the measurements recorded in the data 
logger. After water levels had recovered, the test was terminated. Before and after 
each test, all equipment that came into contact with groundwater was decontaminated 
following procedures in Field Operations SOP F0.03, General Equipment 
Decontamination (EG&G 1992). 

After a data logger had reached test storage capacity (10 tests), the data collected were 
downloaded into a computer. Two data files were downloaded from the data logger for 
each test. One file, identified by the extension “.DAT,” includes programmed 
information for the test and transducer as well as the time versus drawdown data. The 
second file, identified by the extension “.ASC,” includes only time versus drawdown 
data and is in an ASCII, two-column format. All test files were named according to 
well identification number. For example, the files for the test performed at well 70093 
were labeled as 70093.DAT and 70093.ASC. The “.ASC” files were imported into a 
software program (AQTESOLV 1.1) (Geraghty and Miller, Inc. 1991), which 
computed the estimated hydraulic properties using the appropriate analytical solutions. 
Section 2.5.2 discusses analytical solution methods, data analysis, and drawdown 
recovery test results. 

C. 7.6 Groundwater Sampling 

The groundwatering monitoring well network at the present landfill consists of 53 
monitoring wells (Figure C-10); 37 wells installed prior to the OU 7 Phase I 
investigation and 16 wells installed during the investigation. Fifteen of the 16 new 
wells were sampled monthly for four months beginning in March 1993 and ending in 
June 1993. One well (72493) was dry. Slow recharge rates at 8 wells (70493, 70593, 
70893, 71193, 71493, 71693, 72093, and 72293) resulted in collection of partial 
groundwater sample suites. Full groundwater sample suites were collected from the 
other 7 wells. The 37 pre-existing wells were sampled during the fourth quarter of 
1992 and first quarter of 1993. Samples collected from upgradient monitoring wells 
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were used to determine site-specific background concentrations of analytes. Samples 
collected fiom monitoring wells within the landfill were used to characterize 

* 
groundwater quality and evaluate the effectiveness of the groundwater intercept system 
by comparing analytical data from well pairs that straddle the system. 

In addition to real groundwater samples, duplicate, equipment rinse, and trip blank QC 
samples were collected following QC sampling frequency guidelines in the OU 7 work 
plan (DOE 1991). Matrix spike (MS), matrix spike duplicate (MSD), and laboratory 
replicate QC samples were collected in accordance with Groundwater SOP GW.06, 
Groundwater Sampling (EG&G 1992). Each groundwater sample was assigned a 
unique sample number consisting of a two-letter prefix identifying the sample type 
(GW for groundwater) followed by a five-digit number and ending in a two-letter 
suffix identifying the subcontractor (ST for Stoller or WC for Woodward-Clyde). For 
matrix spikes and matrix spike duplicates, the suffix MS or MSD was added after the 
subcontractor suffix. 

Groundwater samples were collected in accordance with the OU 7 work plan (DOE 
1991) and Groundwater SOPS GW.06, Groundwater Sampling, and GW.01, Water 
Level Measurements in Wells and Piezometers (EG&G 1992). Water level and total 
depth measurements were taken to determine the volume of water in the well casing. 
The data were subsequently used to calculate the casing and purge volumes. Standing 
water was purged fiom the well with a Teflon@ bailer. A minimum of three well casing 
volumes was purged to guarantee that the sample was representative of the 
groundwater in the formation. 

Radiation screen samples were collected fiom the purge water. Field parameters 
including conductivity, pH, temperature, dissolved oxygen, and turbidity were 
measured fiom an aliquot of the first bailer of water in accordance with Groundwater 
SOP GW.05, Field Measurement of Groundwater Field Parameters (EG&G 1992). 
Conductivity, pH, and temperature were subsequently measured for every half-casing 
volume of water removed from the well. Turbidity and dissolved oxygen were 
measured a second time during well purging; the chosen sample for the second 
measurement was determined at the discretion of the field crew. If the well dewatered 
while purging, a final set of conductivity, pH, temperature, turbidity, and alkalinity 
parameters was measured prior to collecting groundwater samples. A well was 
considered dewatered when the water level required longer than 30 minutes to recover 
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to at least 90 percent of the static water level. Well purging was considered complete 
when one of the following conditions was met: (1) three casing volumes had been 
purged and the field parameter measurements had stabilized (measurements were 
within 10 percent of each other) or (2) the well dewatered. The purge and 
decontamination water were handled in accordance with Field Operations SOP F0.07, 
Handling of Decontamination and Wash Water (EG&G 1992). 

0 

After completion of well purging, groundwater samples were collected using a 
Teflonabailer. VOC samples were collected from the first bailer of water. The bailer 
was equipped with a bottom-decanting control valve to transfer the sample to the 
appropriate container. The 
remaining unfiltered samples were transferred directly from the bailer to the 
appropriate containers using a bottom-emptying device. Samples for dissolved 
analyses were transferred to a stainless-steel bucket and filtered using a peristaltic 
pump with a disposable 0.45-micron filter. The disposable filter was attached to the 
decontaminated sample delivery line so that the filtered samples could be transferred 
directly to the appropriate containers. All sampling equipment was decontaminated 
between locations in accordance with Field Operations SOP F0.03, General Equipment 
Decontamination (EG&G 1992). 

Care was taken to prevent aeration of the sample. 

Groundwater samples were containerized, preserved, handled, and shipped in 
accordance with the work plan (DOE 1991) and Field Operations SOP F0.13, 
Containerization, Preserving, Handling, and Shipping of Soil and Water Samples 
(EG&G 1992). All samples were labeled, recorded, bagged, and placed in a cooler 
immediately after collection. The pH of preserved samples was checked before 
securing coolers. 

Based on previous investigations of groundwater quality, IHSS 114 may contribute 
VOCs, SVOCs, metals, inorganics, and radionuclides to groundwater. Polychlorinated 
biphenyls are not expected in OU 7 groundwater because of the very low solubility of 
these compounds in water. In accordance with the OU 7 work plan (DOE 1991), 
groundwater samples were analyzed for VOCs; SVOCs; water-quality parameters 
(chloride, fluoride, sulfate, silicon, carbonate, bicarbonate, TDS, TSS) sulfide; 
nitratehitrite; dissolved and total metals; dissolved gross alpha; dissolved gross beta; 
dissolved uranium-233,234; dissolved uranium-235; dissolved uranium-238; total 
plutonium-239,240; total americium-24 1 ; dissolved cesium- 1 37; dissolved strontium- 
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89,90; dissolved plutonium-239,240; dissolved americium-24 1 ; tritium; and cyanide. 
Table C-17 presents the groundwater samples collected and analyses requested for each 
of the four sampling events. Samples were collected by priority in the appropriate 
order listed above. The analytical suite for groundwater samples was developed to 
address the majority of chemicals and compounds that were landfilled, handled, or 
suspected to be present at OU 7. However, to evaluate the possible presence of 
additional hazardous constituents resulting from undocumented disposal at OU 7, one 
groundwater sample from well 72093 was analyzed for a complete Appendix IX 
analytical suite. Section 4.7 discusses the nature and extent of contamination in 
groundwater at OU 7. 

C.8 Ecological Investigations 

Ecological investigations included aquatic toxicity testing and field surveys, tissue 
sampling, and tissue analysis of vegetation, small mammals, benthic 
macroinvetebrates, and fishes. Aquatic toxicity tests were performed to provide 
preliminary screening data for OU 7 surface waters. Field surveys were performed to 
characterize current biological site conditions in terms of species composition, habitat 
characteristics, and community organization. Tissue sampling and analysis were 
conducted to assess the adverse effects of contaminants on receptor species. 

Proposed field activities for the environmental evaluation also included field surveys, 
tissue sampling, and tissue analysis of arthropods; field surveys of large mammals, 
birds, reptiles, and amphibians; and periphyton and plankton sampling. These 
activities were not performed because of the limited habitat in OU 7. 

Table C-18 presents biota samples collected and analyses requested for all sampling 
locations. Each sample was assigned a unique sample number beginning with a two- 
letter prefix identifying the sample type @I for biota) followed by a five-digit number 
and ending with a two-letter suffix identifying the subcontractor (ST for Stoller). 
Section 2.7 discusses the ecological site characterization for OU 7. 

C. 8.1 Vegetation Sampling 

The purpose of vegetation sampling was to identify species composition, richness 
dominance, and cover, and to provide tissue for analyses. The data provided 
information for the description of site vegetation characteristics and identification of 
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protected vegetation species or habitats for the ecological site characterization (Section 
2.7). 

* 
Two of 10 50-meter transects proposed in the OU 7 work plan (DOE 1991) were 
sampled within the OU 7 boundary. The other eight transects were canceled because of 
the sparsity of vegetation in OU 7. Samples were collected using the techniques 
described in Ecology SOP EE.10, Sampling of Vegetation (EG&G 1992). Transect 
BI700092, sampled in October 1992, is located near IHSS 203, 5 meters west of the 
road. Transect BI600392, which is part of the Phase I RFVRI for OU 6, was also 
sampled in October 1992. It is located in IHSS 167.3, 35 meters south of the East 
Landfill Pond. Figure C-1 1 shows the sampling locations. Six 30-gram tissue samples 
were collected from each transect, as specified in the OU 7 work plan (DOE 1991). 
The tissue samples included three forb and three grass samples. These samples were 
analyzed for metals (aluminum, arsenic, beryllium, chromium, copper, lead, mercury, 
nickel, selenium, and zinc) and radionuclides (gross alpha; gross beta; plutonium- 
239,240; americium-241; uranium-233,234; uranium-235; uranium-238; strontium- 
89,90; and cesium-137). 

Small Mammal Surveying and Sampling C. 8.2 

Small mammal populations were surveyed to determine habitat use and relative 
abundance. Individuals were collected for tissue analysis along trap lines collocated 
with vegetation transects at BI700092 and B1600392. Figure C-11 shows these 
sampling locations. The data were used to determine food-web relationships. 

Two trap lines were set up for minimum of four trap nights in November 1992, and 
small mammals were collected using the live trapping techniques described in Ecology 
SOP EE.06, Sampling of Small Mammals (EG&G 1992). Three 30-gram tissue 
samples were collected from each location as specified in the OU 7 work plan (DOE 
1991). The samples were analyzed for metals (aluminum, arsenic, beryllium, 
chromium, copper, lead, mercury, nickel, selenium, and Zinc) and radionuclides (gross 

alpha; gross beta; plutonium-239,240; americium-241 ; uranium-233,234; uranium-235; 
uranium-238; strontium-89,90; and cesium-1 37). 
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C. 8.3 Benthic Macroinvertebrate Sampling 

Benthic macroinvertebrates were sampled to determine the composition and relative 
abundance of species present. Benthic macroinvertebrates are intimately exposed to 
both sediment and water, are important components of the food web and other 
ecosystems functions, and respond relatively predictably to both organic and inorganic 
contamination. The data were used to determine food web relationships and habitat 
viability. 

Five benthic macroinvertebrate samples were collected at the East Landfill Pond in 
April 1993, in accordance with Ecology SOP EE.02, Sampling of Benthic 
Macroinvertebrates (EG&G 1992). One sample was collected at the mid-point of each 
of the north and south pond margins approximately 10 meters fiom shore. The inlet 
was sampled in the littoral zone, approximately 15 meters fiom shore. An additional 
sample was collected at the mid-point of the dam, approximately 10 meters fiom the 
dam. The fifth sample was collected in the middle of the pond at a location aligned 
with the north and south sample locations. Figure C-11 shows these sampling 
locations. 

C. 8.4 Fish Sampling 

Fish sampling was attempted to determine composition of fish species present and 
provide tissue for analyses. Fish can be important components of ecological 
assessments because they are relatively long-lived, occupy upper trophic levels of 
aquatic ecosystems, and may spend their entire lives in small areas. 

Sampling was performed with minnow traps at three locations in the East Lanflill 
Pond for three consecutive nights in November 1992 and again in April 1993 in 
accordance with Ecology EE.04, Sampling of Fishes (EG&G 1992). Fish sampling 
was also performed with gill nets at two locations in the East Landfill Pond for three 
consecutive days in May 1993. Gill nets were placed at right angles to provide 
complete coverage of the pond, with one net trending north-south fiom the north side 
of the pond to the center and the other net trending east-west fiom the dam to the center 
of the pond. No fish were caught in the minnow traps or the gill nets. 
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@ C.8.5 Aquatic Toxicity Testing 

Samples were collected for toxicological testing to provide a preliminary assessment of 
OU 7 surface waters and to ultimately establish the link between adverse ecological 
effects and known contamination. 

Both the water and sediment toxicity tests were completed on samples collected at two 
locations in the East Landfill Pond (SED70093 and SED70293) in March 1993. One 
fish species, fathead minnows (Pimephales promelas), and one cladoceran 
(Ceriodaphnia dubia) were used to test the toxicity of water. Sediment toxicity tests 
were completed using the amphipod (Hyallela azteca) as a test species. Sediment 
samples were collected in accordance with Surface Water SOP SW.06, Sediment 
Sampling (EG&G 1992). Water samples were collected in accordance with Surface 
Water SOP SW.03, Surface Water Sampling (EG&G 1992). Sampling locations are 
shown in Figure C-1 1 . 

c.9 Conclusions 

Results of the Phase I RFVRI are discussed in the body of the main report. Section 2 
presents the site characterization. Section 4 presents the nature and extent of 
contamination. Data are presented in the supporting appendices. 
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(Tables C-3 and C-6) 
Collected in situ soil-gas 

Table C-2 
Comparison of Proposed to Actual Field Activities 

2 SGS locations canceled 

Pmpomd Fleld Actlvitlerr 

Review new data 

Perform a visual inspectiin 

Perform 38 cone penetration 
tests (CPTs) 

None 

Collect 2 in situ soil-gas 
samples (SGS) from the vadose 
zone at 38 locations (76 total 
samples) 

Analyze in situ soil-gas samples 
for methane, hydrogen sultide, 
trichloroethene (TCE), 1.2- 
dichloroethene (1.2-DCE), 
1 ,l ,l 4richloroethane (1 ,l ,l- 
TCA), acetone, 2-butanone, 
methylene chloride, toluene, 
and total xylenes using a field 
gas chromatogram (GC) 

Actual Field Actlvffles I 
Reviewed and evaluated new 
data and incorporated data into 
the revised wok plan 
Inspected landfill for hazards 
and evaluated impact of daily 
waste operations on field 
activities 
Performed 36 CPTs (Tables C-3 
and C-5) 

No deviations 

No deviations 

2 CPT locations canceled 

Performed a screening-level 
gas survey at 33 locations; total 
gas, methane, non-methane 
organic compounds, and carbon 
dioxide were measured at $foot 
intervals with field instruments 

Additional field adi i t i is  

samples at 33 locations (68 
total samples) (Table C-3) 

Analyses were conducted 

No samples collected at 3 SGS 
locations due to tip refusal on 3 
attempts 

One additional sample collected 
on the second attempt at 4 
locations due to tip refusal on 
the first attempt 

Only 1 sample collected at 3 
locations due to shallow tip 
refusal on 3 attempts 
No deviations 

comments 

None 

None 

CPTOlG3 canceled due to 
inaccessibility; CPT02193 
canceled because 2 other 
locations encountered the West 
Landfill Pond sediments 
Survey performed to 
characterize the distribution of 
landfill-associated gases; 
samples METW293- 
METO1593, MET01893- 
MET02093, MET02293- 
MET03793 collected 
SGSOl693 and SGSO2193 

SGS00193. SGS01793, and 
SGS03893; deviations due to 
field conditions 

SGS00493, SGSW993, 
SGS01293. and SGS01393 

SGS02693. SGS02793, and 
SGS03593; deviations due to 
field conditions 
None 
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Proposed Field Actlvltles 
Collect up to 3 in situ leachate- 
groundwater samples with the 
BAV system from the 
saturated zone at 38 locations 
(maximum of 114 samples) 

4nalyze headspace of the 
eachate-groundwater samples 
or methane, hydrogen sulfide, 

icetone, 2-butanone, methylene 
:hloride, toluene, and total 
ylenes using a field GC 
)rill 11 boreholes 
:ollect continuous borehole 
lampies at 11 locations 

%E, 1,2-DCE, 1,1,1-TCA, 

Attempted to collect 66 in situ 
leachategroundwater samples 
at 30 locations (Table C-3) 

Collected 26 in situ leachate- 
groundwater samples at 16 
locations (Table (2-3) 

9nalyses were performed 
Table C-8) 

3rilled 11 boreholes (Table C4)  
2ollected continuous borehole 
samples at 9 locations (Table 
C4)  

Proposed number of samples 
per location revised due to 
limited thickness of saturated 
zone 

5 locations canceled (see 
above) 

2 locations canceled because 
nearby wells were dry 

1 location canceled because 
water level was below landfill- 
bedrock contact 

Samples not collected due to tip 
refusal at 7 locations 

No leachate-groundwater 
encountered at 7 locations 

No deviations 

No deviations 
2 upgradient borehole locations 
not sampled as per work plan 
modification (letter 93-RF-0498) 

Continuous samples collected 
where core recovery allowed 

3 samples if saturated zone 
greater than 10 feet thick; 2 
samples if saturated zone 5-10 
feet thick; 1 sample if saturated 
zone less than 5 feet thick 

BATO1693, BAT021 93, 
BATOOl93, BATOl793, and 
BAT03893; deviations due to 
field conditions 

BAT03393 and BAT03693; 
deviations due to field 
conditions 

BAT02093; deviations due to 
field conditions 

BATW293, BAT00993, 
BATO1493, BAT02693, 
BAT02793, BAT03093, 
BAT03193; deviations due to 
field conditions 

BAT00393, BAT00493, 
BATOO593, BAT01 293, 
BAT02293, BAT02593, 
BAT03593; deviations due to 
field conditions 
None 

None 
70293 and 70893; work plan 
modification approved via 
formal correspondence from the 
Colorado Department of Health 
(CDH) 

Deviations due to field 
conditions 
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Analyze borehole samples for 
volatile organic compounds 
(VOCs), semivolatile organic 
compounds (SVOCs), 
polychlorinated biphenyls 
(PCBs), metals, radionuclides, 
and inorganics 
Perform borehole packer tests 
at 8 locations 

Drill and install 15 monitoring 
wells 

Measure leachate-groundwater 
levels monthly 

Collect leachate-groundwater 
samples at 16 newly installed 
Nells quarterly for one year 

Measure field parameters and 
analyze groundwater samples 
br VOCs, SVOCs, waterquali  
>ammeters, dissolved and total 
netals, dissolved and total 
'adionuclides, sulfide, nitrate, 
a d  cyanide 
2ollect 1 sediment sample from 
Zach 10-inch depth interval at 3 
ocations at the East Landfill 
'and 

4nalyze sediment samples for 
JOCs, SVOCs, metals, 
Pdionuclides, and inorganics 

Analyses were performed 
(Table C-16) 

~ _ _  

Performed drawdown recovery 
tests at 14 locations (Table G4) 

Installed 16 monitoring wells 
(Table G4) 

Measured leachate- 
groundwater levels in existing 
and newly installed wells 
monthly from December 1992 to 
March 1993 
Collected leachate-groundwater 
samples at 15 newly installed 
wells monthly for 4 months 
(Table C4) 

Collected a full sample suite 
from 7 wells, and a partial suite 
from 8 wells (Table C17) 
Field parameters were 
measured and analyses were 
performed (Table C-17) 

Collected 1 sediment sample 
from the 0- to 10-inch depth 
interval at each of 3 locations 
(Table ClO) 
Analyses were performed 
(Table C-10) 

No deviations 

~~ ~ 

Drawdown recovery tests 
performed rather than packer 
tests as per work plan 
modification (letter 93-RF-0498) 

No weathered bedrock well 
installed at location 11 

No deviations 

1 well dry for 4 months 

Samples collected monthly 
rather than quarterly as per 
work plan modification (letter 
93-RF-0498) 

Partial sample suites were 
collected due to low volume and 
slow recharge 
No deviations 

No deviations 

No deviations 

None 

~~ 

Drawdown recovery tests not 
performed in dry wells (71693 
and 72493); work plan 
modification approved via 
formal correspondence from 
CDH 

Weathered bedrock not 
i d e n t i  in designated 
borehole 

2 wells installed at work plan 
locations 5 and 6 in the landfill 
because thickness of saturated 
material is greater than 10 feet 
None 

72493 

Deviation due to schedule 
constraints; work plan 
modification approved via 
formal correspondence from 
CDH 

Deviations due to field 
conditions 

None 

Sample depth only 10 inches 
because sediment was thinner 
than anticipated 

None 
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Collect 1 leachate-surface- 
water sample monthly from 2 
locations at the East Landfill 
Pond 

Measure field Parameters and 
analyze leachate-surface-water 
samples for VOCs, SVOCs, 
waterquali  parameters, 
dissolved and total metals, 
dissolved and total 
radionuclides, nitrate, cyanide, 
and sulfide 
Measure discharge from 
leachate seep 
Collect effluent-surface water 
samples monthly from the 
groundwater intercept system 
discharge points 

~ ~~ 

Measure field parameters and 
analyze effluent samples for 
VOCs, SVOCs, waterquatii 
parameters, dissolved and total 
metals, dissolved and total 
radionuclides, nitrate, cyanide, 
and sulfide 
Measure discharge flow rate 
From groundwater intercept 
system at two discharge points 
Survey all sample location 
points 
None 

~ 

None 

Review new data 

~ 

Perform a visual inspection 

Collected 1 leachate-surface- 
water sample monthly at 
surface-water (SW) stations 
SW097 and'SW098 from 
December 1992 to March 1993 
(Table C-9) 
Field Parameters were 
measured and analyses were 
performed (Table C9) 

Discharge was estimated during 
sampling at SW097 
Collected 1 surface-water 
sample at SWO99 in March 
1993 (Table C-9) 

Field Parameters were 
measured and analyses were 
performed on samples collected 
(Table C9)  

Discharge Row rate was 
measured at SWO99 

Surveyed 36 CPT, 11 borehole, 
and 16 monitoring well locations 
Collected 22 surface-soil 
samples at the Present Landfill 
(IHSS 114) (Table C-14) 

Analyzed surface-soil samples 
for SVOCs, metals, 
radionuclides, asbestos, total 
organic carbon (TOC), pH, 
alkalinity, bulk density, and 

No deviations 

No deviations 

No deviations 

Stations SWO99 and SWlOO 
were frozen in December 1992, 
January 1993, and February 
1993; station SWlOO was dry in 
March 1993 
No deviations 

Station SW100 was dry 

No deviations 

Additional field activities 

Additional field activities 

grain size (Table C-14) 

data and incorporated data into 

None 

None 

None 

Deviations due to field 
conditions 

None 

Deviation due to feld conditions 

None 

Surface-soil samples collected 
as per the OU 7 work plan 
addendum, approved via formal 
correspondence from CDH 
Surface-soil samples analyzed 
as per the OU 7 work plan 
addendum, approved via formal 
correspondence from CDH 

None 

None 
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Proposed Fleld Actlvlth 
Perform radiation field 
screening 

Collected 1 soil-gas sample at 
35 grid locations 

Analyze soil-gas samples with a 
field GC for methane, hydrogen 
sulfide, TCE, l,P-DCE, l,l,l- 
TCA, acetone, 2-butanone, 
methylene chloride, toluene, 
and total xylene using a 
detection limit of 1 microgram 
per liter (pgA) 

Collect 1 surface-soil sample at 
35 grid locations 
Collect 1 subsurface geologic 
material sample at each 
location where analyte 
concentrations were measured 
above background in surface- 
soil samdes 
Analyze subsurface geologic 
material samples for PCBs, 
metals, radionuclides, TOC, and 
nitrate 

Survey all 35 sample location 
aaints r - -- 

Review new data 

Perform a visual inspection 

Perform radiation field 
screening 

ual fi 
Performed a prework radiation 
survey on a 25-foot grid using a 
Bicron Analyst Field Instrument 
for the Detection of Low Energy 
Radiation (FIDLER) 

Collected 1 soil-gas sample at 
49 grid locations (Table C-11) 

Analyses were conducted for all 
target analytes except methane 
and hydrogen sulfide using a 
detection limit of 1 milligram per 
liter (mglL) (Table C-11) 

Collected 1 surface-soil sample 
at 49 grid locations (Table C-12) 
Collected 1 subsurface geologic 
material sample at 18 locations 
(Table C-12) 

Analyses were conducted 
(Table C-12) 

Surveyed 49 soil-soil-gas 
sampling locations 

Areas Around E 
Reviewed and evaluated new 
data and incorporated data into 
the revised work plan 
Inspected area around East 
Landfill Pond to delineate areas 
impacted by spray evaporation 
Performed a prework radiation 
survey on a 25-foot grid using a 
Bicron Analyst FIDLER 

Shielded Geiger-Mueller 
detector survey not performed 
as per work plan modification 
(letter 93-RF-3428) 

Added 14 grid locations based 
on results of initial soil-gas 
analyses 

Detection limit changed as per 
work plan modification (letter 
93-RF-0498) 

Photoionization detector 
specified in the work plan was 
unable to detect methane or 
hydrogen sulfide 

Sampled the 14 locations added 
for soilgas survey 
Systematic rather than biased 
sampling was used because 
analytes were measured above 
background at random locations 
across the site 

No deviations 

Surveyed 14 additional soil- 
soil-gas sampling locations 
R Landfill Pond 
No deviations 

No deviations 

Shielded Geiger-Mueller 
detector for survey not 
conducted as per work plan 
modification (letter 93-RF-3428) 

Surface-soil (SS) samples were 
collected and analyzed for 
radionuclides instead: work plan 
modification approved via 
formal correspondence from 
CDH 
Original locations SS712593 - 
SS715993 

Additional locations SS716093 - 
SS717393 
Higher detection limit 
acceptable for screening level 
data: work plan modification 
approved via formal 
correspondence from CDH 

Methane and hydrogen sulfide 
are not appropriate target 
analytes for IHSS 203 
according to the operational 
history 
Deviations due to field results 

Deviations due to analytical 
results 

None 

None 

None 

None 

Surface-soil samples were 
collected and analyzed for 
radionuclides instead: work plan 
modification approved via 
formal correspondence from 
CDH 
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Devialions 
9 sample locations added to 
ensure complete coverage of 
spray evaporation areas 
Analyzed 9 additional samples 

Biased sampling performed at 
spray evaporation areas where 

f'ropomul Field Activities Comments 
Deviations due to field 
conditions 

None 

Deviations due to analytical 
results 

Collect 1 surface-soil sample at 
124 grid locations 

Surveyed 9 additional soil 
sampling locations 

Analyze surface-soil samples 
for metals, radionuclides, TOC, 
and nitrate 

None 

Collect 1 subsurface geologic 
material sample at each 
location where analyte 
concentrations were measured 
above background in surface- 
soil samples 

Analyze subsurface geologic 
material samples for metals, 
radionuclides, TOC, and nitrate 
Survey all 124 sample location 
points 

CDH 
CPT 
DCE 
FIDLER 
G c  

mpn 
ou 
PCB 
SGS 
SS 
SVOC 
SW 
TCA 
TCE 
TOC 
VOC 

Ppn 

Collected 1 surface-soil sample 
at 133 grid locations (Table 
C-13) 

Analyses were conducted 
(Table C-13) 

Collected 1 subsurface geologic 
material sample at 67 locations 
(Table (2-13) 

Analyses were conducted 
(Table C-13) 

Surveyed 133 soil sampling 
locations 

No deviations I None 

Colorado Department of Health 
cone penetration test 
dichloroethene 
Field Instrument for the Detection of Low Energy Radiation 
gas chromatogram 
milligrams per liter 
operable unit 
polychlorinated biphenyl 
soil-gas sample 
surface soil 
semivolatile organic compound 
surface water 
eichloroethane 
trichloroethene 
total organic carbon 
volatile organic compound 
microgram per liter 
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* 

Phase[ 
location' 

- -  

Table C-3 

corn Leadmb- 
Penetration Methane Sunrey S d l o u  Groundwater 
Tort(CPT) (MET) Sampling (SGS) Sampling (EAT) 

Summary of Landfill Investigations - CPT and BAT 

00293 

00393 

X X X X 

X X X X 

I 00193 I X I NP-REF I NP-REF I NP-REF I 

~~ 

00493 X 

00593 X 

00693 X 

00793 X 

X X X 

X X X 

X X X 

X X X 
~ ~~ 

00893 X X 

00993 X X 

X X 

X X 

01 093 

01193 

01293 

01 393 

01693 

01893 

~ ~~ 

X X X X 

X X X X 

X X X X 

X 

X 

X 

NP-ACC 

X 

X 

X X X 

X X X 

X X X 

NP-ACC NP-ACC , NP-ACC 

NP-REF NP-REF NP-REF 

X X X 

I X I X I X 02393 1 X 

02493 I X X X X I 

01993 

02093 

02193 

02293 

I X I X I X 02593 1 X 

02693 1 X X X X 

X X X X 

X X X NS-DRY 

NP-DUP NP-DUP NP-DUP NP-DUP 

X X X X 

02793 

02893 

X X X X 

X X X X 

02993 

03093 

03193 

03293 
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03393 

03493 
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03793 
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' Figure C-1 presents the CPT locations. The methane survey, soil gas sampling, and BAT sampling locations ~ c e  all in the 
immediate vicinity (withii approximately 10 feet) of the initial CPT location. 

Definitions: 

NP-ACC 

NP-DUP 

NP-REF 

NS-DRY 

X 

CPT not performed - access; no investigations were performed at this location due to safety concerns associated 
with mobilizing the CPT rig to the sampling location. 
CPT not performed - duplication of effort; two other locations (CPT01593 and CPT02293) encountered the buried 
sediments of the West Landfill Pond and sediment profiles were obtained at these locations. 
CPT not performed - refusal; methane survey, soil gas sampling, and leachate-groundwater sampling were not 
performed at this location due to shallow refusals encountered during the CPT investigation. 
not sampled - dry; Ieachate-gmmdwater sampling was not performed at this location because nearby groundwater 
monitoring wells (71 193 and 71693) installed during recent OU 7 field activities were dry or nearly dry or the water 
table surface was interpreted as being below the top of bedrock which could not be penetrated by the cone 
penetrometer. 
denotes that tests or surveys were completed or that samples were collected or sampling was attempted 
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Table C-4 
Summary of Landfill Investigations -Boreholes and Wells 

W d  Plan 
Designation 

Monitoring Hydmulk 
Phase1 Bonhoie Borehole Well Conductivity Groundwater 

site location Lacation' Drilling Sampling Instailation Testing Sampling 
IHSS 114 Groundwater 

Near Center of Landfill 

10 Upgradient Well Cluster 70393 NR-WP NR-WP 
-West 70493 NR-WP X 

70593 X X 
11 Upgradient Well Cluster 70693 NR-WP NR-WP 

70893 X NRMOD 
- Southwest 70793 NR-WP NR-WP NGNWBR 

X X 

' Figure C-7 presents Phase 1 borehole drilling and sampling locations; Figure C-8 presents Phase I monitoring well locations. 

Definitions: 

IHSS 
NC-DUP 

NC-NWBR 
NR-MOD 
NR-WP 
NS-DRY 
NT-DRY 
v 
A 

individual hazardous substance site 
not completed - duplication; trash was not encountered in borehole 71 193 so a well was installed in that borehole instead of drilling 
and completing well 71293. 
not completed - no weathered bedrock; weathered bedrock was not encountered in borehole so well 70793 was not installed. 
not rcquired - modification; not rcquired in accordance with a modification to the OU 7 work plan @E 1993). 
not required - work plan; not required in accordance with the OU 7 work plan (DOE 1991). 
not sampled - dry 
not tested - dry 
denotes that tests or surveys were completed or samples were collected 
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Table C-5 
Summary of CPT Investigation 

4 A I 1.48 NR-WP 
0 1.97 

12/10192 
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CPTO2893 
CPTO2993 
CPTO3093 

CPTOl493 

1211 6/92 
f 2/14/92 
12/15/92 

01/08/93 

1 
1 
5 

cPT01593 

CPTOl793 Oll15/93 

A 55.45 39.36 and 54.94 
A 38.88 24.60 and 39.03 
A 2.46 NR-WP 
B 8.86 

CPTOl893 0111 5/93 
CPTOl993 0411 2/93 

CPTO2093 04/14/93 

CPTO2193 NP-DUP + CPTO2293 01/14/93 

CPTO2393 Olll3l93 

CPTO2593 01112/93 

CPTO2693 12/17/92 

6 I A I 0.66 I 19.84 and 40.34 

B I 20.51 1 
C I 0.66 
D 25.92 
E 0.82 
F 92.85 

1 A 104.66 27.88 
NP-ACC NP-ACC NP-ACC NP-ACC 

3 A 4.92 NR-WP 
B 0.66 
C 0.66 

1 A 58.40 NR-WP 
3 A 27.89 NR-WP 

B 5.09 
C 5.41 

2 A 17.39 NR-WP 
B 41.99 

NP-DUP NP-DUP NP-DUP NP-DUP 
2 A 29.53 20.50 and 39.36 

B 60.20 
4 A 32.64 24.76 

B 30.02 
C 4-10 

1 I D 11.65 I 
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01 105/93 

CPT 
tacatlon' 

CPTO3193 

D 23.79 
2 E 6.89 

F 6.40 

CPT03293 

01/06/93 2 G 
H 

01/06/93 1 A 
01/06/93 2 A 

B 
12/11/92 3 A 

B 
C 

CPTO3393 

- -  

4.92 
4.76 

37.73 NR-WP 
1.48 NR-WP 

35.76 
1.97 NR-WP 
4.27 
0.98 

CPT03493 

CPTO3593 

CPT03693 
CPT03793 

CPT03893 

12118192 4 

23.62 

19.68 and 22.47 

12/21/92 19.68 and 24.60 

D 36.91 
12/11/92 4 A 3.61 NR-WP 

B 2.46 
C 2.62 
D 1.64 

01 107193 2 E 7.05 
F 0.66 

01/05/93 4 A 19.69 NR-WP 
B 0.66 
C 19.69 

I I D I 37.57 I 
01/04/93 4 A 5.58 NR-WP 

I I I 

I B I 5.09 
C 0.66 

I CPT locations are presented in Figure C-1. 
In order to reach unweathered bedrock, it was often necessary to conduct more than one attempt per location due to shallow refusals. 
Ofkts were labeled alphabetically in ascending order (that is, the fust attempt was labeled with an "A". the second attempt was labeled 
with a "B". etc.). 

Definitions: 

CPT cone penetration test 
NP-ACC not performed - access; CPT not performed at this location due to safety concerns associated with mobilizing the CPT rig down the 

hillside to the sampling location located below the steep face of the landfill along the western boundary of the East Landfill Pond. 
NP-DUP not performed - duplication of effort; CPT not performed at this site because two other locations (CPT01593 and CPT02293) 

encountered the buried sediments of the West Landfill Pond and sediment profiles were obtained at these locations. 
NR-WP not required - work plan; not required in accordance with the OU 7 work plan @OE 1991) e 
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Table C-6 
Summary of Methane Survey 

MET00893 02/04/93 

e 

e 

8.20 X X X X 
13.12 X X X X 
18.04 X X X X 
22.14 X X X NP-EQUIP 
3.28 X X I X X 

01/25/93 3.28 X X X NP-EQUIP 
01/25/93 3.28 X X X NP-EQUIP 

8.20 X X X NP-EQUIP 
13 17 X X X X 

8.20 
8.20 (DuP)~ 

13.12 

22.96 X X X X 
MET00693 02/04/93 3.28 X X X X 

8.20 X X X X 
13.12 X X X X 

X X X X 
X X X X 
X X X X 

MET00793 

18.04 I X I X I X I X 
22.96 X X X I NP-EQUIP 

I I ! X I X I X 02/03/93 3.28 X I 
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MET02193 
MET02293 

MET02393 

MET02493 

MET02593 

MET02693 

I MET02793 

18.04 X X X X 
22.96 X X X X 

02/03/93 3.28 X X X NP-EQUIP 
5.90 X X X NP-EQUIP 

25 lOOlO\appctbls.doc c-73 9/2/94 



OU 7 Revised Work Plan Appendix C 

2510010\appctbls.doc c-74 9/2/94 



OU 7 Revised Work Plan Appendix C 

MET03793 

MET03893 

02/1 OB3 3.28 X X X NP-EQUIP 
8.20 X X X X 

X NP-EQUIP 13.12 X X 
18.04 X X X NP-EQUIP 
22.96 X X X NP-EQUIP 

NP-REF NP-REF NP-REF NP-REF NP-REF NP-REF 

' Each methane survey location is within approximately 10 feet of the comsponding CPT location. CPT locations me presented in Figure 
c-1. 
T h i n  duplicate @up) samples were collected as part of the methane survey as noted. 
Total gas includes methane and non-methane organic compounds. 

' 2  

Definitions: 

NMOCs non-methane organic compounds 
NP-ACC not performed - access; methane survey not performed at this location due to safety concerns associated with mobilizing the rig 

down the hillside to the sampling location located below the steep face of the landfill along the western boundary of the East 
Landfill Pond. 

NP-DUP not performed - duplication of effort; methane survey not performed at this site because two other locations (CpT01593 and 
CPT002293) encountered the buried sediments of the West Landfill Pond and landfill gas measurements were obtained at these 
locations. 

carbon dioxide. 
not performed - refusal; methane survey was not performed at this location due to shallow refusals encountered at this site 
during the CPT investigation. 
denotes that survew were comuleted 

NP-EQUIP not performed - equipment; instrument used was not capable of detecting low concentrations (that is, QOOO parts per million) of 

NP-REF 

X 
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SGSWl93 
SGSW293 

SGS00393 

Table C-7 
Soil-Gas Sampling and Analyses at IHSS 114 

NP-REF NP-REF NP-REF NP-REF NR-WP 
02/18/93 4.92 SGSOO2-1.50m X NR-WP 

8.20 SGS002-2.50m X NR-WP 
02/25/93 4.92 SGS003-1.50m X SG70001 ST 

SGS00493 
14.76 I SGS003450m I X I SG70002ST 

02/26/93 4.92 I SGSOW-1.5Om X NR-WP 

SGS00593 

SGS00693 

13.94 I SGS0064.25m I X I NR-WP 
SGSW793 02/25/93 4.92 I SGS007-1.50m X SG70008ST . 

14.17 S G S W . 3 2 m  X NR-WP 
18.04 SGSW5.50m X NR-WP 
18.04 SGSW5.50m(Dup) X NR-WP 

02/25/93 4.92 SGS005-1.50m X SG70003ST 
18.24 SGS005-5.56m X SG70004ST 

02/23/93 4.92 SGSOOG-l.50m X NR-WP 
r i 
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I I 18.86 I SGS037-5.75m I X I NR-WP 
SGS03893 NP-REF NP-REF I NP-REF NP-REF NR-WP 

Each soil-gas sampling location is within approximately 10 feet of the corresponding cone penetration test (CPT) location. For example, 
SGSO2093 is within approximately 10 feet of CPTO2O93. CPT locations arc presented in Figure C-1. 
The soil-gas sampling (SGS) numbers consist of the sampling location and the sample depth in meters. These samples were analyzed using the 
onsite field gas chromatogram (GC). Eight duplicate @up) samples were also collected as noted. 
Parameters for soil-gas sample analyses included methane, hydrogen sulfide, trichloroethene, 1,2-dichloroethene, 1,l ,I-trichloroethane, 
acetone, 2-butanone, methylene chloride, toluene, and total xylenes. 
QC = quality control; Nineteen split samples were collected and transported to an offsite laboratory for analysis in accordance with the QC 
procedures for the OU 7 investigation. 
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Definitions: 
* 

NP-ACC 

NP-DUP 

NP-REF 

NR-WP 
X 

not performed - access; soil-gas sampling was not performed at this location due to safety concerns associated with mobilizing the rig 
down the hillside to the sampling location located below the steep face of the landfill along the western boundary of the East Landfill 
Pond. 
not performed - duplication of effort; soil-gas sampling was not performed at this location because two other locations (CPT01593 and 
CPT02293) encountered the buried sediments of the West Landfill Pond and soil-gas samples were collected h m  these locations. 
not performed - refusal; soil-gas sampling was not performed at this location due to shallow refusals encountered at this site during the 
CPT investigation. 
not required -work plan; not required in accordance with the OU 7 work plan (DOE 1991). 
denotes that samples were collected and analyzed 
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Table C-8 
Leachate-Groundwater Sampling Using BAT@ System and Analyses 

I I 27.52 - 28.70 I BAT01 0-8.39-8.75m l X NR-WP I 
BAT01193 

I 21.78- 22.14 I BAT010-6.64-6.75m I X I NR-WP I NR-WP 
04/05/93 I 37.03-37.39 I BATOl 1-1 1.29-1 1.40m I X I NR-WP I NR-WP 
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Oak 
Sampling Samples 
Location' ~011ectsd 

ac Leachatb 

(fw Sample Numb3 Analysed Numbe# Analysw6 
Depth IntetvaP Headspace Sample Groundwater 

BAT03493 

BAT03593 
BAT03693 
BAT03793 
BAT03893 

' Each leachate-groundwater sampling location is within approximately 10 feet of the corresponding cone penetration test (CPT) location. 
For example, BAT02093 is within approximately 10 feet of CPT02093. CPT locations are presented in Figure C-1. 
In general, the depth interval sampled was 11 centimeters (0.36 foot), which is the length of the filter screen used in the B A Y  Enviroprobe. 
Due to insufficient volume, two 1 I-centimeter sample intervals were sometimes combined for the purpose of collecting a sufficient sample 
volume. 
The leachate-groundwater sample numbers consist of the location and the sample interval in meters. The headspaces of these samples were 
analyzed using the onsite field gas chromatogram (GC). Two duplicate (Dup) samples were also collected as noted. 
Parameters for headspace sample analyses included methane, hydrogen sulfide, trichloroethene, 1,2-dichloroethene, I,l,l-trichlomthane, 
acetone, 2-butanone, methylene chloride, toluene, and total xylenes. 
QC = quality control; Four split samples were collected and transported to an offsite laboratory for analysis in accordance with the QC 
procedures for the OU 7 investigation. 
Parameters for leachate-groundwater sample analyses included Contract Laboratory Program (CLP) volatile organic compounds 

' 
' 
' 

04/06/93 20.14 - 20.50 BAT034-6.14-6.25m X NR-WP NR-WP 
20.14 - 20.50 BAT034-6.14-6.25m(Dup) X NR-WP N R-WP 

NP-DRY NP-DRY NP-DRY NP-DRY N R-WP NR-WP 
NP-DRY NP-DRY ' NP-DRY NP-DRY NR-WP NR-WP 
04/07/93 23.09 - 23.45 BATO37-7.04-7.15m X NR-WP NR-WP 
NP-REF NP-REF NP-REF NP-REF NR-WP NR-WP 

Definitions: 

NP-ACC not performed - access; leachate-groundwater sampling was not performed at this location due to safety concerns associated with 
mobilizing the rig down the hillside to the sampling location located below the steep face of the landfill along the western boundary 
of the East Landfill Pond. 
not performed - dry; leachate-groundwater sampling was not performed at this location because nearby groundwater monitoring 
wells (71 193 and 71693) installed during recent OU 7 field activities were dry or nearly dry. 
not performed - duplication of effort; leachate-groundwater sampling was not performed at this site because two other locations 
(CPT01593 and CPT02293) encountered the buried sediments of the West Landfill Pond, and leachatcgroundwater samples were 
collected fiom one of these locations. 
not performed - refusal; leachate-groundwater sampling was not performed at this location due to shallow refusals encountered at 
this site during the CPT investigation. 
not required - work plan; not required in accordance with the OU 7 work plan @OE 1991). 
not sampled - dry; leachate-groundwater samples were not collected at this location because leachate-groundwater was not 
encountered during B A Y  sampling or because the water table surface was interpreted as below the top of bedrock. 
not sampled - refusal; leachate-groundwater samples were not collected at this location due to shallow refusal encountered during 
BAY sampling. 
denotes that samples were collected and analyzed 

NP-DRY 

NP-DUP 

NP-REF 

NR-WP 
NS-DRY 

NS-REF 

X 
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SS712593 
None 

SS712693 
SS712893 1 

SS712993 
SS713093 

- -  

e 

12/02/92 712593 Real X 
12/02/92 EQ BLK I Equipment Blank X 
12/02/92 71 2693 Real X 
12/02/92 712793 Real X 
12/02/92 71 2993 Real X 
12/02/92 71 3093 Real X 

Table C-11 
Soil-Gas Sampling and Analyses at IHSS 203 

SS713393 
SS713493 
SS713593 
SS713693 

None 
None 

12/02/92 71 3393 Real X 
12/02/92 713493 Real X 
12/02/92 71 3593 Real X 
12/02/92 71 3693 Real X 
12/02/92 EQ BLK II Equipment Blank X 
12/03/92 EQ BLK I Equipment Blank X 

SS713193 I 12/02/92 I 713193 I Real I X 
SS713293 I 12/02/92 I 71 3293 Real X 

SS715893 
SS715993 

None 
None 

SS716093 

12/04/92 71 5893 Real X 
12/04/92 71 5993 Real X 
12/04/92 EQ BLK II Equipment Blank X 
12/04/92 EQ BLK I Equipment Blank X 
12/08/92 71 6093 Real X 

SS713793 I 12/03/92 I 71 3793 I Real I X 
SS713893 I 12/03/92 I 71 3893 Real X 

SS714893 I 12/03/92 I 714893 I Real I X 
SS714993 I 12/03/92 1 714993 Real X 
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SS716193 
SS716293 
SS716393 

12/08/92 716193 Real X 
12/08/92 71 6293 Real X 
12/08/92 716393 Real X 

SS716493 I 12/08/92 I 716493 I Real I X 
SS716593 I 12/08/92 I 716593 Real X 

' Figure C 4  presents Phase I soil-gas sampling locations. 
Soil-gas samples were analyzed for trichloroethene, l&dichloroethene, 1,1,l-trichloroethane, 
acetone. 2-butanone, methylene chloride, toluene, xylenes (total), and benzene. 

Defmitions: 

DUP duplicate 
EQ BLK equipment blank 
IHSS individual hazardous substance site 

QC qualitycontrol 
X denotes that samples were collected and analyzed 
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71393 

71493 

71593 

* 

BH 02/23/93 21.0 38.0 40.0 23.5 None None 

W 03/04/93 22.0 NE 28.0 18.6 10.0-22.0 F 

BH 03/04/93 27.0 37.0 41 .O 28.2 NOM NOM 

Table C-15 
Drilling and Completion Details for Boreholes and Wells 

71093 BH 02/05/93 8.4 32.7 36.1 NOfle 

71193 W 02/18/93 20.2 33.9 36.0 Nom, 

71293 NGDUP NC-DUP NGDUP NC-DUP NGDUP NGDUP 

7.0-22.0 A 

22.3-37.3 WBR 

52.147.1 BR 

7.0-22.8 A 

24.0-44.0 WBR 

121 .0-136.0 BR 

8.4-20.4 A 

NC-NWBR NC-NWBR 

51.068.0 BR 

NOM None 

NOM None 

10.0-20.0 AJF 
NC-DUP NGDUP 

' Figure C-7 presents Phase I borehole drilling locations; Figure C-8 presents Phase I monitoring well locations. 
* Alluvium (A), Fill (F), Weathered Bedrock (WBR), or Bedrock (BR) 

Definitions: 

NC-DUP 

NC-NWBR 
NE 

not completed - duplication; trash was not encountered in borehole 71 193 so a well was installed in that borehole instead of 
drilling and installing well 71293. 
not completed - no weathered bedrock; weathered bedrock was not encountered in borehole so well 70793 was not installed. 
not encountered; dluvium-bedrock or weathered bedrock-unweathered bedrock contact was not encountered. 
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Nottoscale 
PVC - Polyvinyl &bride 

Hinged and locked steel cap with 
bead-welded well designation 

-Lock 

Monitoring Well Construction 
Guidelines 

Revised Work P h  Opera#e Unit No. 7 

Date: April1994 Figure c-9 I 

Slipon or threaded end cap 4 Steel protedive casing 
Blank schedule 40 or schedule 
So wc well casing (DCN 93.09) 

rete pad p---- ;yss* 

Concrete surface seal (minimum 1-1/2 feet) 

Bentonite seal (minimum 2 feet) 

1640 graded silica sand filter pack 
above top of screen (minimum 1/2 foot) . 

Schedule 40 or schedule 80 PVC 
slotted 8cTeen (minimum 2 feet) 

Depth to bedrock (mimimum 6 feet) 

1640gradedsilicasandfilterpack 
bebwcontad(lessthan1foot) 

Schedule 40 PVC sump with W C  end cap (2 feet) 

a-- Natural backfill or bentonite pellets (DCN 93.07) 

U.S. DEPARTMENT OF ENERGY 
Rocky Flab Sib, Odden, Cobrado 



Appendix D 

Cone Penetration Test Profiles 
and Interpretations 



KEY TO CONE PENETRATION TEST PROFILES AND INTERPRJ3TATIONS 

Eq-Dr equivalent density; the mass or quantity of a substance per unit volume based on 
a theoretical maximum of 100 percent and a minimum of 0 percent. Most soils 
are in the range of 60 to 80 percent. 

Fs local friction or drag measured along the cone sleeve during a cone penetration 
test measured in megaNewtons per square meter (MN/m2). 

ft feet 

m meters 

Nk derived relationship between the undrained shear strength of a soil and the 
measured tip resistance. 

PCf pounds per cubic foot 

@ Qc 

Phi phi angle; the angle of internal friction within a homogeneous soil mass. The 
flow of water is directly related to the phi angle of a soil given uniform hydraulic 
conditions. 

measured tip resistance from the cone penetrometer uncorrected for unequal end 
area affects, measured in MN/m2. 

Rf 

SigV 

SPT 

su 

friction ratio of a soil expressed as a percentage of local friction (Fs) divided by 
the tip resistance (Qc) multiplied by 100. 

vertical overburden pressure measured in tons per square foot (tsf). 

standard penetration test measured by number of blow counts per foot (N) 

undrained shear strength; a property reserved for cohesive soils in which their 
resistance to shearing is determined, measured in tsf. 
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RWKY F U T S  PUNT - OU7 UMDFlLL 

rutor : TERRA TECH - SU Test Date : 10 DEC 92 
Ekevntion : 5997.4 WSL 

* 
Loc8tim : oolou 

Dr - ALL undr (Jmiolkomki et +. 1985) PHI - Robertson and CmpnelLa  1983 Su: Nk= 24 

*- Mote: For interpretation the PLOTTED CPT PROfILE should be used with the TABULATED OLJWUT f r m  CPTIWRf  (V 3-02> .HI 



'* Note: For interpretation purposes the PLOTTEO CPT PROFILE should & used uith the TABULATED OUTPUT from CPTINTRI (V 3-02] "** 



ROWY FIATS PLANT - W7 LANDFILL 

Test Date : 10 DEC 92 
Elevation : 5997.C WSL 

t rutor  : TERRA TECH - SU 
tion : 001930 

PHI - Robertson and CaapaneLLa 1983 Su: Nkr 24 D r  - ALL unds (JamColkouski et 01. 1985) 

*m Hote: Fw interpntation tb PLOTTD CPT PROFILE should be used with the TABULATED MPUT froln CPTINTRI <V 5-02) -* 



ROCKY FLATS PLANT - 417 LAWOFILL 

0.25 0.82 
0.50 1.64 
0.75 2.46 
1.00 3.28 
1.25 4.10 
1.50 4.92 
1.75 5.74 
2-00 6.56 
2.25 I.% 

2.75 9.02 
3.00 9-86 

2.50 8.20 

14.08 
4.88 
5 .% 
6.44 
2.58 
3.24 
3.48 
2.06 
1 .a 
2.88 
8.30 

28.80 

1.36 
0.75 
I .04 
2.48 
2.79 
1.711 
0.47 
0.22 
0.05 
0.13 
0.28 
2.11 

9.48 
15.00 
17.12 
37.75 

106.25 
53.84 
13.14 
10.29 
3.70 
4.36 
3.26 
7.20 

0.02 
0.07 
0.11 
0.15 
0.20 
D.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 

vdtfined 
mdef ined 
wdef ined 
u d c f  ined 
udcfined 
vdcfined 
vdtfined 
-fined 

s i l ty  clay to clay 
silty clay to clay 

sandy silt to clnyey silt 
very stiff fine graincd (9 

UNDFND 
UND FND 
UNDFND 
UNDFND 
UNDFWD 
UNDFND 
UNDFND 
UNOFND 
UNDFND 
UNDFND 
UNDFND 
UNDFNO 

UND FD 
UND FD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UND FO 
UNDFD 
UNDFD 

UDF 
LQF 
UDF 
Wf 
W F  
UDF 
W F  
LQF 

8 
19 
33 

.so 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UUDEF IWED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

-51 
1.23 
3.59 

LJNDE F I NED 

Dr - All sands (Jamiolkauski et 01. 1985) PHI - Robertson and Canpenella 1983 Su: Nk= 24 

(+I overconsolidated or canted 

*++ Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl ( V  3.021 **** 



ROCKY FLATS PLANT - W7 LAWFILL 

Test Date : 11 DEC 92 
Elevation : 5993.1 HSL 

'** Note: For interpretation purposn the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (V 3.02) **** 



ROCKY FLATS PLANT - W? LAWOFILL 

0.2s 0.82 6.02 1.08 17.54 
0.50 1.64 7.10 2.10 29.08 
0.75 2.46 4.52 0.97 21.14 
1.00 3 . a  3.m 1 .43 37.03 
1.25 1.10 1.56 0.n 46.16 
1.50 1.92 1 .u 0 .a4 57.23 
1.75 5.74 3.611 0.67 17.97 
2.00 6.56 1 .e 0.64 44.08 
2.25 7 s a  1.14 0 . u  36.01 
2.50 8.20 1 .u 0.54 37.07 
2.75 9.02 3.86 0.22 5.64 
3.00 9 . u  3.62 0.23 6.18 

---------------__---_______________c____------------ 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.33 
0.42 
0.46 
0.51 

I - - - - - - - - - - - - -  ----- 

udcfind 
udcf i d  
udcfined 
d f  i d  
mdefined 
mdef ind 
udcfinad 
udcf id 
urdcfined 
urdcfined 

clay - - - -  

UYDFND 
UNDFND 
UNDFND 
WOFND 
WDFND 
UOFND 
UWDFU, 
UDFND 
UWFW, 
WDFND 
UNDFND 
UWDFUD 

Or - A l l  8Md8 (Jmiolkwski et al. 1985) PHI - Robertson end Canpenella 1983 Su: Nk= 24 

lQf 
Wf 
WF 
UDF 
Wf 
lQF 
lQf 
u)F 
W F  
lQF 
39 
36 

.----*- 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UWDEF I NED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
WEFINED 

1.65 
1.55 

0 '** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTIYTRl (v 3.02) -** 



ROCKY FIATS PLANT - OW LANDFILL .r tor : TERRA lECH - SY T a r t  Date : 15 JAN 93 
L o u t i m '  : 002930 flevation : ,5993.1 WSL 
JobIlo. : 92-1023 Afq.roxGyT : 20 Feet 
Tot. &it U t .  (avg) : 108 pcf 

Su: Nk- 24 Dr - ALL 8mds (Jlriolkourki et m l .  1wS) PHI - Robertson and Crp#wLh 1983 



ROCKY FLATS PLANT - OUT LWDFILL 

0.25 
0.50 
0.75 
1 .oo 
1.25 
1-50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 

0.82 
1 .& 
2.46 
3-28 
4.10 
4.92 
5.74 
6.56 
7.38 

9.02 
9.84 

10.64 

a.za 

12.46 
26.12 
21.09 
8.74 
6.27 
3-79 
3.41 
4.27 
3.67 
3.19 
3.40 
4.85 

16.13 

0.13 
0.45 

0 . n  
0.02 
0.02 
0.04 
0.05 
0.01 
0.01 
0.01 
0.00 
0.11 

0.m 

1-06 
1.70 
3.64 
1.44 
0.37 
0.42 
1 .OB 
1.13 
0.16 
0.15 
0.15 
0.011 
0.61 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0 . 1  
0.42 
0.46 
0.51 
0.55 

sand to silty sand 
s u d  to silty d 

sand to clayey sand (9 
sand to silty sand 
sand to silty sand 
sand to silty swd 

silty sand to undy silt 
silty sand to undy silt 

sand to silty send 
silty sand to s& silt 

sand to silty sand 
sand to silty sand 

sand 

790 
.90 

W F N D  
.90 

70-60 
60-70 
50-60 
M-60 
50-60 
40-50 
40-50 
50-60 

>90 

M 
4 8  

MOFD * 
46-48 
42-44 
40-42 
42-44 
40-42 
40-42 
38-40 
40-42 
46-18 

31 
*so 
750 
22 
16 
9 

11 
14 
9 

11 
9 

12 
36 

UNDEFINED 
WFIYED 
WEFINED 
UNDEFINED 
U M F I Y E D  
UNDEFINED 
UUDEFINED 
WEFINED 
UNDEFINED 
UNDEFINED 
UWOEFINED 
UNDEFINED 
UNDEFINED 

(9 overconsolidated or cemented 

Note: For interpretation purposes the PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT frm CPTlNTRl (v 3.02) *** 



ROCYT FLATS PLANT - OUT LANDFILL 

rector : TERRA TECH - SU 

tion : oa39u 
Test  Date : 07 JAN 93 
Elevation : 5992.5 MSL 

0.25 
0.50 
0.75 
1 .oo 
1 .a 
1.50 
1 .E 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 

Q 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1 .a 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.56 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
a 7 9  
24.61 
25.43 
26.2s 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

22.42 
9.26 
7.30 
4.86 
4.28 
5.72 
8.82 

11.74 
4.56 
4.14 
5-00 
8.94 
8.80 
6.68 
7.82 
4.02 
3.78 
5.42 
5.60 

11.44 
19.00 
25.02 
14.14 
12.04 
15.18 
3.20 
3.26 
2.92 
3.74 
3.58 
4.16 
4 3  
5.02 
6.70 
6.60 
6.82 
6.82 
7.44 

0.19 
0.29 
0.18 
0.13 
0.09 
0.09 
0.14 
0.18 
0.21 
0.12 
0.14 
0.19 
0.14 
0.17 
0.18 
0.16 
0.11 
0.15 
0.21 
0.14 
0.36 
0.46 
0.45 
0.41 
0.42 
0.26 
0.20 
0.19 
0.23 
0.25 
0.25 
0.30 
0.29 
0.33 
0.32 
0.33 
0.27 
0.26 

0 .84 
3.05 
2.47 
2.62 
2.02 
1.61 
1.56 
1.47 
4.43 
2.80 
2.79 
2.11 
1-54 
2.47 
2.26 
3.86 
2.7s 
2.79 
3.75 
1.22 
1.88 
1.60 
3.15 
3.32 
2.71 
8.09 
5 .% 
6.25 
6.14 
6.74 
5.94 
6.63 
5.71 
4.86 
4.70 
4 . n  
3.91 
3.38 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.71 
0.82 
0.06 
0.91 
0.95 
1.00 
1-04 
1.011 
1.10 
1.12 
1.14 
1.16 
1.18 
1.19 
1.21 
1.23 
1.25 
1.27 
1.29 
1.31 
1.33 

sad 
sandy silt to clayey silt 
sady silt to clayey silt 
sandy silt to clayey silt 
pendy silt to clayey silt 
silty sand to sandy silt 
silty sand to sandy silt 

sand to silty sand 
silty day to clay 

sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 
silty sand to sandy silt 
sandy silt to clayey silt 
silty sand to sandy silt 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 

sand to silty sad  
sand to silty OMd 
sand to silty sand 

sandy silt to clayey silt 
8Hdy silt to clayey silt 
silty sand to sandy silt 

-fined 
clay 
clay 
clay 
clay 
clay 
clay 

clw 
very stiff fine grainad (*I 
very stiff fine grainad (*) 
very stiff fine grainad (*I 
clayey silt to silty clay 
sandy silt to clayey silt 

>90 
UNDFND 
UNDFND 
WlDFYD 
W0F)fD 
70-80 
80-90 
80-90 
UNDFIID 
UNDFND 
UNDFND 
70-80 
70-80 
UWOFND 
6o-m 
UNDFND 
UNDFND 
UNOFND 
UNDFND 
70-80 
80-90 
m 

UMDFND 
UNDFND 
10-80 
UNDFWD 
UNDFND 
UNDFND 
UNOFND 
UNDFND 
UWDFND 
UNOFND 
UOFYD 
WOFND 
WOFWD 
UUDFND 
UNDFND 
UNDFND 

UWDFD 
UND FD 
UNOFD 
UNDFD 

44-46 
44-46 
46-48 
W F D  
UNOFD 
UNO FD 
42-44 
42-44 
UNDFD 
42-44 
UNDFD 
UND FD 
UNDFD 
UND FD 
42-44 
44-46 
44-46 
lmFD 
UNO FD 
42-44 
UNDFD 
UND FD 
UNO FD 
UND FD 
UND FD 
UNDFD 
UNDFD 
UWDFD 
UNDFD 
UWDFD 
WFD 
UNDFD 
UWDFD 

ulom 

45 
37 
29 
19 
17 
19 
29 
29 
30 
17 
20 
30 
29 
27 
26 
20 
15 
22 
28 
29 
48 

.so 
>50 
48 

>so 
U)F 
33 
29 
37 
36 
42 
44 

+so 
.so 
+so 
>50 
34 
30 

W E F  I NED 
4.02 
3.17 
2.10 
1.85 

UlOEFlNED 
UNDEFINED 
UNDEFINED 

1.96 
1.78 
2.15 

WiDEFINED 
UNOEFINED 

2.88 
UNDEFINED 

1.72 
1.61 
2.32 
2.40 

UNDEFINED 
UNDEFINED 
UNDEFINED 

6.11 
5.19 

UNDEFlNED . 
UNDEFINED 

1.36 
1.21 
1.57 
1.50 
1.75 
1.84 
2.12 

UNDEFINED 
UNDEFINED 
UUDEFIWED 

2.89 
3.16 



ROU3 FLATS PUNT - QR UYOFILL 

Contractor : TERRA TECH - SU Location : o(uQJA Page No. 2 

9.75 
10.00 
10.25 
10.50 
10.75 
11 .oo 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 

31.99 3.36 
32.81 3-60 
33.63 3.30 
34 .is 3.06 
35.27 2.84 
36.09 2.88 
36.91 3.02 
37. '73 3.44 
38.55 4.20 
39.37 4.48 
40.19 5.10 
41.01 4.w 
41.8 5 -44 
42.65 5.84 
43.47 7.38 
44.29 7.52 
45.11 7.74 

0.18 
0.17 
0.18 
0.16 
0.22 
0.17 
0.21 
0.21 
0.23 
0.26 
0.26 
0.23 
0.26 
0.26 
0.29 
0.33 
0.31 

5.11 
4.52 
5.41 
5.26 
7.46 
5.93 
6.76 
5.99 
5.47 
5.74 
4.w 
4.57 
4.n 
4.30 
3.83 
4.25 
3.98 

1 .34 
1.36 
1.38 
1.40 
1 .cz 
1-44 
1-46 
1 .47 
1.49 
1.51 
1 .53 
1.55 
1.57 
1.59 
1.61 
1.62 
1.64 

clay 
s i l t y  clay to clay 

clay 
clay 
clay 
C1.y 
clay 
clay 
clay 
clay 

s i l t y  clay to clay 
s i l ty  clay to ctay 
s i l t y  clay to clay 

clayey s i l t  to  s i l t y  clay 
clayey s i l t  to  s i l t y  clay 
clayey s i l t  to  s i l t y  clay 
clayey s i l t  to s i l t y  clay 

UNDFND 
UWDFND 
UNDFND 
UNDFND 
UNDFND 
UUOFND 
U D F m  
UDFND 
UOFND 
UDFND 
WDFND 
WOFND 
UWDFND 
UNDFND 
WFND 
UNDFNO 
UNDFND 

UNDFD 
UWOFD 
UNDFD 

UNDFD 
UNDFD 
UNDFD 
WFD 
UNDFD 
WFD 
UHDFD 
WFD 
WD FD 
UNDFD 
UWDFD 
UNDFD 
UNDFD 

wDm 

34 1.39 
24 1 A9 
33 1.36 
31 1.25 
28 1.15 
29 1.17 
30 1.23 
34 1 .41 
42 1.74 
45 1 a6 
34 2.12 
33 2.07 
36 2.27 
29 2.44 
31 3.11 
38 3.17 
39 3.26 

e Dr - A l l  sndo (Jmiolkowki et  at. 1985) PHI - Robertson and Cmpenetta 1983 su: It= 24 

..t Note: For interpretatim purposes the PLOTTED CPT PROFILE should be used u i th  the TABUUTED OUTPUT from CPTINTRl (v 3.02) -* 



ROQCl FLATS PLANT - W7 LANOFILL 

T r t  Date : 06 JAN 93 
Elevation : 5990.6 MSL 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .so 
1 .E 
2.00 
2.25 
2.50 
2 . n  
3.00 
3.25 

0.82 
1.64 
2.46 
3.26 
4.10 
4.92 
5.74 
6.56 
7.38 

9.02 
9.84 

10.66 

8.20 

15.18 

9. n 
14.26 

15.81 
5.56 
3.46 

10.14 
9-86 
4.30 
1.16 

10.48 
19.44 
26.10 

0.09 
0.35 
0.34 
0.41 
0.27 
0.16 
0.21 
0.26 
0.13 
0.09 
0.07 
0.35 
0.40 

0.53 
2.42 
3.37 
2.51 
4.69 
4.59 
2.05 
2.61 
3.06 
7.61 
0.67 
1.75 
1.51 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 

Sand .90 
.90 

UWDFMD 
m 

silty clay to clay W F N D  
silty clay to clay UHDFUD 

silty sand to sandy silt 

silty sand to sandy silt 
sandy silt to clayey silt 

silty sand to sandy si t 80-90 
silty sand to sMdy si t 80-90 
sendy silt to clayey s lt UWOFIlD 

clay UNDFND 
S a d  80-90 

sand to silty sand .90 
sand to silty send .90 

.48 

.a 
UND FD 
.a 

mFD 
UWOFD 
46-48 
44-46 
UNO FD 

44-46 
46-48 
46-48 

worn 

32 UNDEFINED 
48 UWOEFINED 
39 4.25 

>SO UNDEFINED 
37 2.41 
23 1 .49 
34 WEFINED 
33 UNDEFINED 
17 1 .as 
12 .a 
21 UNOEFINED 
49 WOEFINED 

.SO UNDEFINED 

For interpretation purposes the PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT from CPTINTR1 (v 3.02) **** 
** 



ROCKY FLATS PUNT - 417 LMDFILL 

r 

--*----- 

SPT su 
(I) (tSf) 

U UNDEFINED 
22 2.39 
16 UNDEFINED 
U UIDEFINED 

>SO WEFINED 
30 1.27 
41 UNDEFZNED 

----------------- 

Dr - A l l  sands (Jmiolkarskf et at. 1985) PHI - Robertson and krpMclla 1983 Su: Nk= 24 

Hw Nota: For interpretation purpoeco t h e  PLOTTED CPT PROFILE should be usad with the TABULATED OUTPUT from CPTINTRl <v 3.02) **** 



r 

ROCKY FUTS PUNT - W7 UNDFILL 

ractor : TERRA TECH - SU Test Date : 06 JAN 93 
Elevation : 5990.6 WSL 

0.25 0.82 11.96 0.06 0.49 0.02 sand 
0.50 1.64 10.51 0.09 0.86 0.07 sand to silty sand 
0.75 2.46 5.42 0.11 1 .% 0.11 silty sand to sandy silt 
1.00 3.28 8.06 0.23 2.110 0.15 suuty silt to clayey silt 
1-25 4.10 32.76 0 .B  1.13 0.20 sand 

.--------_----____._-------------------------------------------------------------------------- 

Or - All undl (Jriolkanki et at. 1985) PHI - Robertson and Caqmnella 1983 Su: Mk= 24 

*- Note: For interpretation purposes the PLOTTED CPT PROFILE shwtd be used uith the TABULATED WTPUT froa CPTINTRl (v 3-02> -** 

. .  



ROCKY F U T S  PLANT - OUT LANDFILL 

Dr - ALL undl (Jdolkouski et at. 1985) PHI - Robertson d -11. 1983 Su: Nk- 24 



RUCKY FUTS PLANT - 417 LANDFILL a actor : TERRA TECH - SU Test Date : 07 JAW 93 

0.25 0.112 0.00 0.01 0.00 0.02 u d t f  i d  WFW UNDFD UDF UNDEFINED 

0.50 1.61 6.12 0.02 0.32 0.07 sand to silty sand .90 4 8  15 UNDEFINED 
0.75 2-46 13.34 0.19 1.a 0.11 sand to silty send >9u >48 33 UNDEFINED 
1.00 3.28 13.56 0.15 * 1 .u9 0.15 sand to silty sand m %8 34 UWDEFINED 
1.25 4.10 10.02 0.26 2.39 0.20 s i l ty  sand to sandy silt >90 %0 36 UUDEfSNED 
1.50 4.92 20.10 0.31 1.07 0.24 end m %0 a50 UYDEFINED 
1.75 5.74 27.14 0.33 1.20 0.29 Sand .90 s48 >50 UOEFINED 

Or - A l l  sands (Jlriolkowki et at. 1985) PHI - Robertson md C a I P O d t l I  1983 Su: Nk= 24 

*** Note: For interpretation p w p ~ ~ r n  the PLOTTED CPT PROFILE should be used uith the TABULATED DUTWT frol CPTINTR1 (V 3-02) **** 



ROCKY FLATS PLANT - 417 LANDFILL 

Dr - ALL sends (Juiolkouski et at. 1985) PHI - Robertson end Canpanella 1983 Su: Nk= 24 

e **** Note: For interpretation purpose8 the PLOTTED CPT PROFILE should be used with the TABULATED W T W T  from CPTINTR1 (V  3-02] **** 



ROCKY FLATS PUNT - W7 LANDFILL 

tractor : TERRA TECH - SY Test Date : 07 JAN 93 

0.25 
0.50 
0.75 
1 .00 
1 .a 
1 s o  
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 

iR" 
5.00 
5.25 
5.50 
5.15 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.62 
1.64 
2.46 
3.28 
4.10 
1.92 
5.74 
6.56 
7.38 
8.20 
9.02 
94% 

10.66 
11.48 
12.30 
13.12 
13.96 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.53 
22.15 
22.97 
23.79 
24.61 
25.43 
26.215 
27.07 
27.89 
26.71 
29.53 
30.35 
31.17 

8.26 
3.20 
4.58 
2.20 
2.70 
1.30 
7.66 
7.48 
3.28 
6.48 

30.80 
34.44 
9.22 

13.82 
9 .w 

14.92 
24.44 
33.80 
33.16 
33.26 
13.44 
8.80 

19.72 
7.06 
6.30 

12.24 
20.76 
4.54 
1.94 
5.10 
5.76 
5.78 
6.10 
4.20 
4.56 
3.94 
4.86 
4.28 

0.12 
0.15 
0.11 
0.11 
0.06 
0.07 
0.06 
0.31 
0.06 
0.05 
0.21 
0.46 
0.34 
0.35 
0.29 
0.30 
0.48 
0.59 
0.66 
0.60 
0.56 
0.44 
0.89 
0.54 
0.33 
0.55 
0.59 
0.42 
0.32 
0.26 
0.34 
0.34 
0.37 
0.31 
0.30 
0.29 
0.29 
0.32 

1.45 
4.54 
2.40 
4.91 
2.18 
5.59 
0.79 
4.07 
1.66 
0.82 
0.76 
1.32 
3.62 
2.48 
2-84 
2.00 
1.93 
1 .I1 
1 .% 
1.76 
4.12 
4.95 
4.43 
7.53 
5-11 
4.38 
2.80 
9.12 
6.44 
6.93 
5.79 
5.84 
5.98 
7.24 
6.50 
7.22 
5.90 
7.34 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.n 
0.82 
0.86 
0.91 
0.95 
0.98 
1-00 
1.02 
1.04 
1.06 
1.08 
1.09 
1.11 
1.13 
1.15 
1.17 
1;19 
1.21 
1 .23 
1.24 
1.26 

silty sand to sandy silt 
silty clay to clay 

sandy silt to clayey silt 
clay 

sandy silt to clayey silt 
clay 

s a d  to silty sand 
clayey silt to silty clay 
smdy silt to clayey silt 

s a d  to silty sand 
Sand 

Sand 

sandy silt to clayey silt 
silty und to .udy silt 
sandy silt to clayey silt 
silty sand to sandy silt 

sand to silty sand 
sand to silty sand 
sand to silty sand 
sand to silty sand 

very stiff fine grained (*) 
very stiff fine grained (*) 
wry stiff f i n  grained (*) 
very stiff fin grained (*) 
very stiff f i n  grained (*) 
very stiff fine grained (*) 
silty s a d  to sandy silt 

u d c f  ined 
clay 

silty clay to clay 
very stiff fine grained (*I 
very stiff f i n  grained (*) 
very stiff fin grained (*I 

clay 

clw 
clay 
clay 

C W  

rn 
W F N D  
W F N D  
UI)FND 
WDFYD 
UWDFND 
70-60 
WDFND 
UWDFND 
60-70 

.90 

.90 
UNDFND 
80-90 
UNDFND 
80-90 

.90 
m 
.90 
m 

UNDFND 
UWDFND 
UWDFND 
UNDFND 
UNDFND 
UNDFND 
80-90 
UWDFNO 
UWDFND 
UNDFW 
UNDFND 
UWDFND 
UNDFND 
UNDFND 
UNDFND 
UNOFND 
UNDFND 
W F N D  

a 
UNDR 
UNDFD 
U(DR 

UNDFD 
WDFD 
44-44 
WFD 
ULlOFD 
42-44 

.48 

.4a 
UUD FO 
44-46 
UND FD 
44-46 
46-48 
46-48 
46-48 
46-46 
UNDFD 
worn 
UNO FD 
WDFD 
UUDFD 
UND FD 
44-46 
UNDFD 
UND FD 
WFD 
WDFD 
UNDFD 
mFD 
WDFD 
WDFD 
UWOFD 
mFD 
UNDFD 

2a 
21 
18 
22 
11 
13 
19 
37 
13 
16 

.so 

.50 
37 
46 
40 
50 

.so 

.so 

.so 

.50 

.so 

.so 

.so 
>so 
.50 
.so 
>so 
LI)F 
49 
34 

.so 

.so 

.so 
42 
46 
39 

' 49 
43 

UNDEFINED 
1.38 
1.98 
.% 

1.16 
.55 

WDEFINED 
3.24 
1.41 

UNDEFINED 
UNDEFINED 
UNDEFINED 

3.m 
UWOEF JNED 

4.30 
UNDEFINED 
UNDEF I NED 
UNDEFINED 
UYOEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UWOEFINED 

2.09 
2.16 

UNDEFINED 
WDEF I NED 
WEFINED 

1.76 
1.92 
1.64 
2.04 
1 .To 

(*) overconsolidated or caamted 

For interpretation purposes the PLOTTED CPT PROFILE should he used with the TABULATED OUTPUT from CPTfWTRl (v 3.02) *** 



ROCKY FIATS Puwl - OW LANDFILL 

Contractor : TERRA TECH - SU Loution : W93G P w  No. 2 ' 

9.75 
10.09 
10.25 
10.50 

. 10.75 
11.00 
11.25 
11.150 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37.73 
38.55 
39.37 
40.19 
41.01 
41.63 
42.65 

4.62 
3 . n  
3.98 
2 . a  
3.24 
4.02 
3.06 
4.26 
4.98 
6.00 
9.44 

10.66 
9.84 

10.54 

0.26 
0.19 
0.21 
0.21 
0.17 
0.19. 
,020  
0.24 
0.42 
0.45 
0.39 
0.55 
0.51 
0.47 

5.44 
5.06 
5.011 
7.19 
5.1s 
4.59 
4.41 
5.62 
8.27 
7.29 
4.10 
5.06 
5 -05 
4.34 

1 .a 
1.30 
1.32 
1.34 
1.36 
1.37 
1.39 
1.41 
1.43 
1.45 
1.47 
1.4V 
1.51 
1.52 

C1.Y 

C 1 . y  

clay 
clay 
C1.Y 

silty clay to clmy 

clmy 
C1.Y 

&find 
very stiff fine graind C.1 
clayey silt to silty clay 

very stiff fine grained (*) 
very stiff fine grained (*) 
very stiff fine grained (*) 

UNDFND 
UDFND 
UOFND 
UDFND 
UOFND 
UDFND 
UNDFND 
UDFND 
UNDFND 
UNDFYD 
UNDFY) 
UNDFND 
W F N D  
UWOFND 

UDFD 
UOFO 
UNDFO 
UNDFO 
UDFD 
UNDFD 
UNDFO 
UNDFD 
UNDFO 
UOFD 
UOFD 
UDFD 
UNDFD 
worn 

46 
37 
40 
28 
32 
27 
31 
43 

tDF 
.50 
47 

.so 
*so 
.50 

1.93 
1.54 
1 .M 
1.15 
1 .a 
1 .M 
1.24 
1.76 

UNDEFINED 
UNDEFINED 

L O 1  
UNDEFINED 
WOEFINED 
UWOEFINED 

Dr - ALL undr (Jriolkourki et at. 1985) PHI - Robertson a d  C.rpncllr 1983 Su: Nk= 24 

(*) overconsolidated or cemented 

** Note: For interpretation purpoees the PLOTTED CPT PROFILE should k used with the TABUIATED OUTPUT from CPTINTR1 (v 3-02] *- 



ROCKY FLATS PLANT - OU7 LANDFILL a P.CtoC : TERRA TECH - SY Tart Date : 05 JAN 93 

r 

0.25 
0.50 
0.75 
1 .00 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 

5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.65 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .u 
22.15 
22.97 
23.79 
24.61 
25 .43 
26.25 
27.07 
27.W 
28.71 
29.53 
30.35 
31.17 

18.18 
4-76 
2.54 
3.34 
5.62 
6.22 
9.20 

11.62 
11.10 
4.54 
2.12 
3.82 
3.28 

13.86 
2.50 

14.96 
18.34 
16.36 
13.02 
5.28 
1.4 
2.38 
2.22 
3.24 
5.40 
3.14 
2.06 
2.28 
4.14 
3.48 
4.48 
4.34 
4.04 
3.62 
4.42 
7.14 
8.08 
9.50 

0.16 
0.26 
0.15 
0.19 
0.21 
0.23 
0.24 
0.17 
0.22 
0.32 
0.12 
0.11 
0.09 
0.44 
0.31 
0.34 
0.45 
0.42 
0.46 
0.34 
0.17 
0.16 
0.19 
0.25 
0.23 
0.32 
0.17 
0.16 
0.23 
0.25 
0.30 
0.31 
0.27 
0.25 
0.28 
0.32 
0.38 
0.43 

0.87 
5.30 
5.79 
5.58 
3.60 
3.63 
2.60 
1 .u 
1.91 
6.96 
5.55 
2.83 
2.63 
3.13 

12.32 
2.26 
2.41 
2.51 
3.45 
6.36 

11.14 
6.76 
8.31 
7.69 
4.18 

10.06 
8.10 
6.89 
5.45 
7.10 
6.61 
6.92 
6.56. 
6.1111 
6.22 
4.45 

” 4.61 
4.46 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1.00 
1.04 
1.08 
1.10 
1.12 
1.14 
1.16 
1.18 
1.19 
1 .a 
1 .a 
1 .25 
1.27 
1.29 
1.31 
1.33 

sand 
clay 
clay 
clay 

clayey silt to silty clay 
clayey silt to silty clay 
silty sand to sandy silt 

sand to silty sand 
silty sand to sandy silt 

clay 
clay 

sandy silt to clayey silt 
sandy silt to clayey silt 
sady silt to clayey silt 

u d e f  i d  
silty sand to sandy silt 
silty sand to sandy silt 
silty send to sa&y silt 
sandy silt to clayey silt 

clay 
v d c f  ined 
clay 

vdcfined 
clay 

clayey silt to silty clay 
m d e f  ined 
mdefined 
clay 
clay 
clay 
clay 

C1.Y 
clw 
ClaY 
clw 

clayey silt to silty clay 
very stiff fine grained (*) 
very stiff fine grained (*I 

m 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFU) 
80-90 
80-90 
80-90 
UNDFND 
UWDFND 
UWDFND 
WDFND 
UNDFUD 
UNDFND 
80-90 
80-90 
80-90 
UNDFND 
UNDFND 
W F N D  
UWDFND 
WDFND 
UNDFND 
wII)FND 
UNDFND 
UNDFND 
WDFWD 
UNDFND 
UWDFND 
UNDFND 
W F N D  
UNDFY) 
UNDFND 
UWOFND 
UWDFND 
UNDFND 
UNDFND 

.48 
UWD FD 

WDFD 
mFD 

46-48 
46-46 
44-46 
UNDFD 
mFD 

UIom 

m m  

m m  
UNDFD 
UND FD 
UNDFD 
44-46 
44-46 
44-46 
UDFD 
m m  
WDFD 
WgFD 

UUDFD 
WFD 
WFD 
u31DFD 
mFo 
mFD 
WDFO 
WDFD 
UNDFO 
mFD 
UWDFD 
UNDFD 
UWD FD 
WDFD 
UNDFD 
UND FD 

36 
4a 
25 
33 
28 
31 
31 
29 
37 
45 
21 
15 
13 

>SO 
W F  
50 

>SO 
>SO 
>SO 
>SO 
W F  
24 

W F  
32 
27 

W F  
W F  

23 
41 
35 
45 
43 
40 
36 
44 
36 

>SO 
>50 

UNDEFINED 
2.07 
1.10 
1.44 
2.43 
2.69 

W E F I N E D  
UNDEFINED 
UNDEFINED 

1 .% 
.90 

1.64 
1 A 0  
6.00 

UNOEF INED 
UNOEFIYED 
UNDEFINED 
UNDEFINED 

5.63 
2.26 

UNDEFINED 
.W 

WOEFINED 
1.36 
2.30 

UNDEFINED 
UNDEF INED 

.94 
1.74 
1.45 
1 .89 
1.83 
1.69 
1.51 
1.85 
3.04 

UNDEFINED 
W E F I N E D  

D r  - ALL sends (Jamiolkouski et at. 1985) PHI - Robertson and C&T@Mella 1983 Su: Nk= 24 

(*) overconsolidated or cemented *a: F o r  interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.02) -* 



ROCKY FLATS PLANT - 417 LANDFILL 

Cartretor : TERRA TECH - SI Location : OOsmA Page No. 2 

9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 

31.99 

33.63 
34.45 
31.27 
36.09 
36.91 
37.n 
38.55 
39.37 
4Q.19 
41 A 1  
41 .O 
42.65 
43.47 
44.29 
15.11 
45.93 
46.75 

32.81 
7-66 
5.01 
5.46 
4.46 
6.62 
5.56 
2.% 
3.911 
3.58 
3.58 
2.06 
5.00 
4.44 
4.70 
5.14 
5.12 
5.74 
6.58 
8.52 

0.39 
0.36 
0.34 
0.31 
0.32 
0.31 
0.27 
0.31 
0.34 
0.31 
0.23 
0.37 
0.43 
0.42 
0.53 
0.49 
0.50 
0.47 
0.58 

4.83 
6.93 
6.15 
6.91 
4.74 . 
5.40 
9.08 
7.59 
9.26 
8.39 

7.22 
9.59 

10.16 
9.35 

7.01 
6.68 

8.a 

8.81 

8.55 

1 .sc 
1.36 
1.38 
1.40 
1 .42 
1.44 
1.46 
1.47 
1 -49 
1.51 
1.53 
1.55 
1.57 
1.59 
1.61 
1.62 
1.64 
1 .M 
1.68 

very stiff fine grained (9 
clay 

C1.y 
clay 

very stiff fine grained (*) 
C1.y 

vdcfined 
clay 

m d e f  ined 
mdef ined 
m d e f i n d  

c1.y 
mdefind 
m d e f  ined 
urdcfined 
urdcfind 
mdef i d  

very stiff fine grained <*) 
very stiff fine grained <*I 

UNDFND UDFD 
U)S)FND UNDFO 
UNDFND UDFD 
UNDFND UNDFD 
UNDFND UNDFD 
WOFND UDFD 
WDFY) UNDFD 
UNDFND UNDFD 
W F N D  UNDFD 
UNDFND UNDFD 
WDFND UNDFD 
UNDFB UNDFD 
UNDFWD WDFD 
UNDFND WDFD 
UNDFND WDFO 
UUDFND UNDFD 
W F N D  UNDFD 
UNDFND UNDFD 

>SO UDEFINED 
>SO 2.11 
>SO 2.30 
45 1 .a6 

*SO UNDEFINED 
>SO 2.33 
W F  UNDEFINED 
40 1.64 

U)F UDEFINED 
U)F UNDEFINED 
W F  UNDEFINED 
50 2.08 

UDF UNDEFINED 
W F  WOEFINED 
U)F UNDEFINED 
W F  UNDEFINED 
W F  WOEFINED 
~ 5 0  UNDEFINED 

Dr - ALL undr (Jmiolkaaki et at. 1985) PHI - Robertson and CarpMclla 1983 Su: N b  24 

(*) overconsolidated or cemented 

** Note: For interpretation purposes the PLOTTED CPT PROFILE should be wed with the TABULATED QlTPUT fraa CPTINTRl (v 3.02) -* 



0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.25 
2 k O  
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 

& 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.% 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .n 
22.15 
22.97 
23.79 
24.61 

12.36 
4.58 
1.30 
1.74 
7 s  
5.30 
6.90 
1 .% 
3.30 
5.74 
4.36 
4-58 
3.52 
5.30 

6.62 
3.70 
2.68 
6.74 
1.60 
6.28 
5.46 
1.84 
2.42 
2.16 
1.86 
2.08 
1.90 
2.16 
2.08 

7. m 

0.01 
0.11 
0.08 
0.08 
0.07 
0.10 
0.16 
0.15 
0.08 
0.06 
0.M 
0.04 
0.01 
0.04 
0.10 
0.06 
0.13 
0.10 
0.10 
0.17 
0.18 
0.18 
0.16 
0.15 
0.16 
0.14 
0.14 
0.13 
0.14 
0.14 

0.11 
2.31 
5 A9 
4.29 
0.88 
1 A2 
2.26 
7.31 
2.32 
1.06 
1.79 
0.86 
0.17 
0.70 
1 .29 
0.83 
3.39 
3 .M 
1.40 
3.67 
2.78 
3.19 
6.53 
6.16 
7.27 
7.17 
6.51 
6.92 
6.27 
6.70 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1.07 
1.09 
1.10 
1.12 
1.14 
1.16 

sad  
sandy silt to clayey silt 

clay 
clay 

snd to silty sand 
silty sand to swdy silt 
silty d to sandy silt 

clay 
swdy silt to clayey silt 
silty sand to so&y silt 
silty s a d  to sandy silt 
silty sand to swdy silt 

sand to silty sand 
sand to si l ty sand 
snd to silty sand 
sand to silty sand 

clayey silt to silty clay 
clayey silt to silty clay 
silty sand to sa&y silt 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy.silt to cleyey silt 

u d c f i d  
clay 
clay 
clay 
clay 
clay 
clay 
clay 

rn * 
UWDFND UDFO 
WDFm UU)R 

UWDFND WFD 
80-90 46-48 
70-80 44-46 
70-80 44-46 
UUDFND UWDFO 
WOFNO UWDFD 
60-70 42-44 
50-60 40-42 
50-60 40-42 
40-50 36-40 
50-60 40-42 
60-70 4244 
60-70 40-42 
UNOFND UNDFD 
UNDFND UNDFD 
50-60 40-42 
UWDFND UWDFD 
UWOFNO WOFD 
LJNDFNO UNDFO 
UWDFND UNDFD 
UWDFND WDFO 
WDFND UNDFO 
UWDFWO W F O  
W F N D  WDFO 
UNDFND UNDFD 
WDFND UDFD 
UWOFND UNOFO 

25 UWDEFINED 
18 1.98 
13 .% 
17 .75 
20 UNDEFINED 
18 UNDEFINED 
t3 UNDEFINED 
20 .83 
13 1.41 
19 UWOEfIlED 
15 MDEFINED 
15 UWDEFINED 
9 UNDEFINED 

13 UNDEFINED 
19 UNDEFINED 
17 UNDEFINED 
19 1.57 
13 1.13 
22 UNDEFINED 
23 1 .% 
25 2.69 
22 2.34 
LDF UNDEFINED 
24 1.00 
22 -89 
19 .76 
21 .85 
19 .n 
22 .88 
21 .65 

*- Note: For interpretation purposes the PLOTTED cpT PROFILE should be used with the TABULATED QlTpuT from CPTINTRl (V  3.02) -* 
* .  



Dt - A l l  unb ( J r i o l k a a k i  et e l .  1985) PHI - Rabartsm wd Cmpmells 1983 Su: It= 24 

- Note: For interpretatim purpose8 the PLOTTED CPT PROFILE should be used uith the TABULATED M P U T  fran CPTINTRI (V 5-02) - 



ROCKY FLATS PLANT - OU7 LANDFILL m tractor : TERRA TECH - SU Test Date : 08 APR 93 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 6; 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 

8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

8-00 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69, 

21 -33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

20.51 

1-70 
4.30 
2.04 
2.04 
3.26 
3.52 
4.46 

10.66 
4.06 
1.68 
1.68 
2.94 
0.80 
1.76 
2.22 
2.26 
2.60 

5.86 
2.28 
2.42 
3.72 
1.22 
1.82 
2.00 
2.92 
4.46 
2.04 
1.92 
2.12 
3.70 
5.92 
4.18 
4.30 
4.44 
6.68 
4.10 
4.14 

8.50 

0.05 
0.13 
0.09 
0.10 
0.14 
0.16 
0.13 
0.32 
0.22 
0.12 
0.10 
0.12 
0.08 
0.07 
0.05 
0.07 
0.07 
0.08 
0.16 
0.11 
0.12 
0.09 
0.09 
0.08 
0.16 
0.18 
0.16 
0.25 
0.18 
0.14 
0.18 
0.26 
0.24 
0.21 
0.23 
0.31 
0.31 
0.26 

3.00 
2.88 
4.14 
4.62 
4.21 
4.40 
2 . n  
2 . w  
5.22 
7.13 
5.96 
3.94 
9.32 
4.13 
2.39 
2.87 
2.72 
0.97 
2.68 
4.73 
4.70 
2.48 
7.24 
4.31 
7.7s 
5.91 
3.43 

11.93 
9.20 
6.48 
4.77 
4.31 
5.59 
4.75 
5.04 
4.52 

. 7.47 
6.26 

0.02 
0.07 
0.11 
0.1s 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.77 
0.82 
0.86 
0.91 
0.95 
1-00 
1-04 
1.07 
1.09 
1.10 
1.12 
1.14 
1.16 
1.18 
1.20 
1.22 
1.24 
1.25 
1.27 
1 .a 
1.31 

clayey silt to silty clay 
sandy silt to clayey silt 

silty clay to clay 
clay 

silty clay to clay 
silty clay to clay 

sandy silt to clayey silt 
sandy silt to clayey silt 

clay 
clay 
clay 

clayey silt to silty clay 
rndcf i d  

silty clay to clay 
sandy silt to clayey silt 
clayey silt to silty clay 
clayey silt to silty clay 

sand to silty sand 
sandy silt to clayey silt 

clay 
clay 

sandy silt to clayey silt 
clay 
clay 
clay 
clay 

clayey silt to silty clay 
v d e f i d  
u d c f  imd 
clay 

silty clay to clay 
clayey silt to silty clay 

clay 
silty clay to clay 
silty clay to clay 

clayey silt to silty clay 
clay 
clay 

UNDFND UNDFD 
UNDFND UNDFO 
UNDFND UNOFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFNO UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFO 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
60-70 40-42 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFNO UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFNO UMDFO 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 

9 -73 
17 1 .a6 
14 .88 
20 .88 
22 1 .40 
23 1.52 
18 1.92 
43 4.62 
41 1-75 
17 .71 
17 -71 
15 1.25 

UDF UNDEFINED 
12 .74 
9 -93 

1 1  .% 
13 1.10 
21 UNOEFINED 
23 2.51 
23 -95 
24 1-01 
15 1.57 
12 .48 
18 .74 
20 .82 
29 1.22 
22 1.89 

UDF UNDEFINED 
UDF UNDEFINED 

21 .86 
25 1.55 
30 2.51 
42 1 .75 
29 1.80 
30 1.86 
33 2.84 
41 1.71 
41 1.73 



ROCKY FLATS PLANT - Out LANDFILL 

Contractor : TERRA TECH - W Location : 0069313 Page No. 2 

9.75 31.99 4.54 0.27 5-75 1.33 clay UNDFND UNDFD 45 1.90 
10.00 32.81 4.46 0 -30 6.60 1.35 clay UNDFND UNDFD 45 1.86 
10.25 33.63 4-80 0.24 4.91 1.37 s i l t y  clay to clay UNDFND UNDFD 32 2.01 
10.50 34.45 5.60 0.29 5.01 1.38 s i l t y  clay to clay UNDFND UNDFD 37 2.35 
10.75 35.27 5.68 0.33 5 . n  1.10 very s t i f f  f ine grained (*) UNDFND UNDFD >SO UNDEFINED 
11.00 36.09 6.14 0.34 5.40 1.42 very s t i f f  f ine grained (*) UNDFND UNDFD >SO UNDEFINED 
11.25 36.91 6.22 0.31 4.83 1.14 very s t i f f  f i n  grained (*) UNDFND UNDFD >50 UNDEFINED 
11.50 37-73 4.94 0.31 6.16 1.46 clay UNDFND UNDFD 49 2.06 
11.75 38.55 4.82 0.27 5.41 1-48 clay UNDFND UNDFD 48 2.01 
12.00 39.37 4.08 0.40 7.84 1 s o  clay UNDFND UNDFD 50 2.07 
12.25 40.19 3.58 0.28 7.56 1.52 clay UWDFND UNDFD 36 1.46 
12.50 41-01 4.46 0.29 6.29 1.53 clay UNDFND UNDFD 45 1.84 
12.75 bl.83 5.10 0.36 7.23 1.55 clay UNDFND UNDFD >SO 2.12 
13.00 42.65 7.60 0.55 7.13 1.57 very s t i f f  f ine grained (*I UNDFND UNDFD >SO UNDEFINED ------------------_-----------------------------------------------.------------------------------------------------------------ 
Or - A l l  sands (Jemiolkouski et at. 1985) PHI - Robertson and Canpenella 1983 Su: Nk= 24 

(9 overconsolidated or cemented 

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED CUTWT from CPTINTR1 (v  3.02) **** 



0.25 
0.50 
0.75 
1 .oo 
1 .a 
1.50 
1 .Is 
2.00 
2.25 
2.50 
2.15 
3.00 
3.2s 
3.50 
3.75 
4.00 
4.25 

di! 5.25 

5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 

0.82 
1 .& 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.64 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18-86 
19.69 
20.51 
21.33 
22.15 
22.97 

5.50 
8.66 
4 . n  
1 .# 
4.84 

11.40 
8.34 
5.76 
4 .a 
4.40 
1 .% 
2.56 
1 .m 
2.76 
2.96 
8.80 

1.18 
6.W 
0.78 
1.80 
2.62 
4.116 
1.98 
1.22 
2.16 
3.36 

12.58 

2.00 

0.01 
0.01) 
0.15 
0.06 
0.05 
0.21 
0.21 
0.07 
0.06 
0.015 
0.05 
0.02 
0.02 
0.03 
0.03 
0.03 
0.08 
0.07 
0.09 
0.09 
0.09 
0.07 
0.06 
0.10 
0.06 
0.05 
0.07 
0.16 

0.14 
0.88 
3.08 
4.31 
0.97 
1.82 
2.52 
1 .a 
1.26 
1.69 
3.06 
0.61 
1.15 
1.14 
0.86 
0.29 
3.92 
6.15 
1.33 

11.07 
4.69 
2.47 
1.21 
4.96 
4.83 
2.36 
1.93 
1.22 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.71 
0.73 
0.75 
0.77 
0.79 
0.81 
0.83 
0.64 
0.86 
0.88 
0.90 
0.92 

sand to silty sand 
sand to silty sand 

sandy silt to clayey silt 
clay 

silty wd to sandy silt 
silty wd to pwdy silt 
silty wd to Mndy silt 
silty sand to sandy silt 
silty und to un6/ silt 
silty sand to sandy silt 
clayey silt to silty clay 
silty sand to sandy silt 
sandy silt to clayey silt 
silty sand to sandy silt 
silty smd to sandy silt 

S a d  

silty clay to clay 
clay 

silty sand to s a w  silt 
u d c f  ined 
clay 

sandy silt to clayey silt 
silty sand to sandy silt 

clny 
clay 

sandy silt to clayey silt 
sandy silt to clayey silt 

sand to silty sand 

.90 

.90 
UNDFWO 
UNDFLD 
70-80 

.90 
80-90 
60-70 
60-70 
50-60 
UWDFND 

4 0  
UNDFND 

4 0  
4 0  

600-70 
WDFWO 
LINDFND 
60-70 
LINDFWO 
W F N D  
W F N D  
40-50 
UWDFWO 
W F N D  
UNDFWO 
W D F W  
70-80 

a 
a 

UNDFD 
UNDFD 
44-46 
46-48 
44-66 
42-44 
12-44 
40-42 
UWDFD 
36-38 
UNDFD 
36-36 
36-38 
42-44 
UNO FD 
WFD 
40-42 
UWD FD 
UWDFD 
UNDFD 
38-40 
lmFD 
UWPFD 
mFD 

42-44 
m m  

14 
22 
19 
13 
16 
38 
211 
19 
16 
15 
8 
9 
7 
9 

10 
18 
13 
12 
23 

U)F 
18 
10 
16 
20 
12 
9 

13 
31 

UNDEFINED 
UYDEFINED 

2.07 
.% 

UNDEFINED 
UYDEFINED 
UOEFINED 
WOEF I NED 
UNDEFINED 
UNDEFINED 

.65 
UNOEFIWED 

.71 
UWOEFINED 
UNDEFINED 
UNDEFINED 

.a 

.48 
UNOEFINED 
UNOEFINED 

.74 
1.10 

UNDEFINED 
.81 
.48 
.a9 

1.41 
UNDEFINED 

IC- Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT frun CPTIWTRl (v 3.02) -* 



. .  . _ _  ~ __  . . .. . ..- 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .so 
1 .n 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
3.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7-00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18-04 
18.86 
19.69 
20.51 
21 -33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.W 
28.71 
29.53 
30.35 
31.17 

12.18 
6.54 
2.04 
1.16 
2.14 
5.00 
6.14 
2 . s  
5.20 
2.38 
2.28 
1-66 
1.66 
1.68 
3.82 
3.12 
5.16 
1.30 
1.82 
2.40 
1 .sa 
2.02 
1 .30 
1 .70 
1 .50 
2.20 
3.92 
3.42 
4.42 
6.84 
3.26 
3.26 
4.16 
6.00 
5.66 
7.32 
6.48 
6.66 

0.01 
0.23 
0.14 
0.08 

0.10 
0.18 
0.09 
0.03 
0.03 
0.04 
0.04 
0.04 
0.04 
0.10 
0.04 
0.10 
0.04 
0.04 
0.04 
0.05 
0.05 
0.05 
0.05 
0.05 
0.06 
0.08 
0.08 
0.10 
0.12 
0.12 
0.10 
0.11 
0.12 
0.20 
0.13 
0.15 .. 
0.14 

o.or 

0.31 
3.51 
6.54 
5.38 
3.39 
1.92 
2.84 
3.07 
0.64 
1.13 
1 .R 
2.36 
2.34 
2.57 
2.67 
1.19 
1 .a3 
2.87 
2.37 
1.55 
2.86 
2.62 
3.77 
2.89 
3.27 
2-68 
1.90 
2.30 
2.22 
1 .?a 
3.55 
2.95 
2.59 
1 .% 
3.50 
1.74 
2.33 
2.00 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.71 
0.73 
0.75 
0.77 
0.79 
0.81 
0.113 
0.84 
0.86 
0.88 
0.90 
0.92 
0.34 
0.W 
0.98 
0.99 
1.01 
1.03 
1 .os 
1.07 
1.09 
1.11 

d 
sandy s i l t  to clayey s i l t  

clay 
clay 

clayey s i  l t  to s i  l t y  clay 
s i l t y  8and to sandy s i l t  
un6/ s i l t  to clayey s i l t  
clayey s i l t  to s i l t y  clay 

und to s i l t y  und 
sandy s i l t  to clayey s i l t  
sandy s i l t  to clayey s i l t  
clayey s i l t  to s i l t y  clay 
clayey s i l t  to s i l t y  clay 
clayey s i l t  to s i l t y  clay 
sandy s i l t  to clayey s i l t  
s i l t y  sand to sandy s i l t  
s i l t y  sand to sandy s i l t  
clayey s i l t  to s i l t y  clay 
clayey s i l t  to s i l t y  clay 
r e  s i l t  to clayey s i l t  
clayey s i l t  to s i l t y  clay 
clayey s i l t  to s i l t y  clay 

s i l t y  clay to cl8y 
clayey si;t to s i l t y  clay 

s i l t y  clay to clay 
clayey s i l t  to s i l t y  clay 
randy s i l t  to clayey s i l t  
sandy s i l t  to clayey s i l t  
sandy s i l t  to clayey s i l t  
s i l t y  sand to sandy s i l t  
clayey s i l t  to s i l t y  clay 

sady s i l t  to clayey s i l t  
s i l t y  und to sandy s i l t  
clayey s i  It to s i l t y  clay 
s i l t y  sand to .ndy s i l t  
sandy s i l t  to clayey s i l t  
s i l t y  s a d  to sandy s i l t  

ClayaY s i l t  to 8 i l t y  Clay 

.90 
UNDFND 
UNDFND 
UHDFND 
UNDFYD 
60-70 
UDFND 
UDFND 
60-70 
W f N D  
UNDFND 
UNDFND 
~ F Y D  
W F N D  
UNDFND 

4 0  
50-60 
UNDfND 
UNDFND 
UWDFND 
W F N D  
W F N D  
Wf#D 
W F Y D  
llHDFW 
W F Y D  
UHDFND 
UIDFND 
UWDFND 
50-60 
W F N D  
UIDFND 
USDFY, 
50-60 
UNDFWO 

UNDFND 
50-60 

9-60 

WDFD 
UNDFD 
UlDFD 
UNDFO 
64-16 
UDFD 
mFD 
42-44 
UWDFD 
u)(DFD 

WDFD 
UIlOFD 
UNDFD 
UNDFD 
36-38 
38-40 

Lw)FD 

WDFD 
WDFD 

m m  
UNDFD 
WFD 
UWDFD 
mFD 

WDFD 
38-40 
UNDFD 
UlOFD 
mFD 
38-40 
UODFD 
38-40 
UNDFD 
38-40 

m m  

UyDm 

worn 

24 
26 
20 
15 
11 
17 
25 
15 
13 
10 
9 
8 
8 
8 

15 
10 
17 
7 
9 

10 
8 

10 
9 
9 

10 
11 
16 
14 
18 
23 
16 
16 
17 
20 
28 
24 
26 
22 

UNDEFINED 
2.84 
.a8 
.62 
.92 

UNDEFINED 
2.65 
1.26 

WDEFlNED 
1.01 

.97 

.ID 

.69 

.m 
1 .a 

UNDEFINED 
UNDEFINED 

.53 

.E 
1 .oo 
.64 
.a3 
.52 
.69 
.60 
.91 

1.65 
1.43 
1 A7  

UlOEFINED 
1-36 
1.36 
1-74 

UNDEFINED 
2.39 

UDEfINED 
2.75 

WDEFIWED 

e **- Note: For interpretatim purposes the PLOTTED CPT PROFILE should be used with the TAsUIATED OUTPUT fror CPTINTRI (v 3.02) -** 



ROCKY FLATS PUYT - OW LANDFILL 

rutor : TERRA TECH - SY Lowtion : 0079% .I Paw No. 2 

9.75 31-99 
10.00 32.81 
10.25 33.63 
10.50 34.45 
10.75 35.27 
11.00 36.09 
11.25 36.91 
11;50 37.73 
11.75 38.55 
12.00 39.37 
12-25 40.19 
12.50 41.01 
12.75 41.83 
13.00 42-65 
13.25 43.47 
13.50 U.29 
13.75 45.11 
14.00 45.93 
14.25 46.75 e:; :::: 
15.00 49.21 
15.25 50.03 
15.50 50.8s 
15.75 51.67 
16.00 52.49 
16.25 53.31 
16.50 54.13 
16.75 54.95 
17.00 55.77 
17.25 56.59 
17.50 57.41 
17.75 58.23 
18.00 59.06 
18.25 59.86 
18.50 60.70 

19.00 62.34 
19.25 63.16 
19.50 63.m 
19.75 U.80 
20.00 65.62 

18.75 61.52 

5.74 
6.92 
4.14 
5.60 
6.14 
5.36 
5.68 
3.54 
3-88 
4.38 
4.56 
4.26 
4.40 
4.18 
4.06 
4.48 
4.84 
4.92 
4.58 
4.86 
5.36 
6.32 
6.12 
5.22 
4.54 
4.36 
3.18 
3.14 
4.50 
5.48 
3.70 
3 .80 
2.90 
2.20 
2.18 
3.R 
3.70 
4.38 
3.60 
5.46 
4.28 
3.70 

0.19 
0.13 
0.12 
0.15 
0.12 
0.14 
0.15 
0.09 
0.12 
0.14 
0.11 
0.10 
0.10 
0.11 
0.10 
0.10 
0.09 
0.08 
0.09 
0.08 
0.08 
0.10 
0.11 
0.13 
0.18 
0.19 
0.12 
0.07 
0.03 
0.06 
0.10 
0.11 
0.10 
0.12 
0.09 
0.07 
0.08 
0.11 
0.15 
0.14 
0.12 
0.14 

3.21 
1.79 
2.75 
2.59 
1.98 
2.65 
2.56 
2.49 
3.03 
3.09 
2.37 
2.30 
2.14 
2.49 
2.42 
2.15 
1.91 
1.52 
1.89 
1.61 
1 .so 
1 .58 
1 .83 
2.52 
3.93 
4.23 
3.76 
2.19 
0.74 
1.15 
2.65 
2.84 
3.52 
5.17 
4.05 
1.74 
2.23 
2.51 

. 3.90 
2.52 
2.80 
3.61 

1.12 
1 .‘l4 
1.16 
1.18 
1.20 
1 .u 
1.24 
1.26 
1.27 
1.29 
1.31 
1.33 
1.35 
1.37 
1.39 
1.40 
1.42 
1.44 
1.46 
1.48 
1 S O  
1.52 
1 .54 
1.55 
1.57 
1.59 
1.61 
1.63 
1.65 
1.67 
1.69 
1 .m 
1 .R 
1.74 
1.76 
1.78 
1 .80 
1.82 
1 .a3 
1 .a5 
1.87 
1-89 

sandy silt to clayey silt 
silty sand to sandy silt 
sandy silt to clayey silt 
undy silt to clayey silt 
silty .and to smdy silt 
undy silt to clayey silt 
sandy silt to clayey silt 
undy silt to clayey silt 
pydy silt to clayey silt 
pydy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
sady silt to clayey silt 
silty sand to sandy silt 
silty sand to sandy silt 
silty sand to sandy silt 
silty sand to sandy silt 
silty sand to sandy silt 
silty sand to sandy silt 
silty sand to sandy silt 
sandy silt to clayey silt 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 
silty s a d  to sandy silt 
silty sand to sandy silt 
sandy silt to clayey silt 
sbnrty silt to clayey silt 
clayey silt to silty clay 

clay 
silty clay to clay 

sandy silt to clayey silt 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 

UNDFND UNDFD 
50-60 38-40 
UNDFND UNDFD 
UNDFND UNDFD 
50-60 36-38 
WDFWD UNDFD 
UNDFWD uQ)FD 
UNDFWD UOFD 
UNDFND UIlDFD 
UBFWD UOA 

WDFWD WFD 
UNDFND UNDFD 
UNDFND UNDFD 
WFND UWDFD 
UNDFND WFD 
UNDFND UWDA 
40-50 34-36 
40-50 34-36 
40-50 36-36 
40-50 34-36 
40-50 36-38 
40-50 36-38 
40-50 36-38 
UNDFND UWDFD 
USOFND UNDA 
UNDFND WFD 
WDFND UNDFD 
WFND UWOFD 

4 0  34-36 
40-50 34-36 
UNDFND WlOFD 
UNDFWD WFD 
WIDFUD UWDFD 
UNDFND UOFD 
UNDFND WFD 
UNDFND WFD 
UNDFND UWDFD 
UNDFWD UWDFD 
UWDFND WDFD 
UNDFND WlOFD 
MDFND mn 
UNDFND UNDFD 

23 
23 
17 
22 
20 
21 
23 
14 
16 
ia 
l a  
17 
18 
17 
16 
18 
16 
16 
15 
16 
18 
21 
20 
21 
23 
22 
16 
13 
15 
18 
15 
15 
15 
22 
15 
15 
15 
18 
18 
22 
17 
19 

2.42 
UNDEFINED 

1 .R 
2.35 

WEFINED 
2.25 
2.38 
1.45 
1.60 

1 .w 
1.76 
1.82 
1.72 
1.66 
1 .85 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UWDEFlNED 

2.15 
1 .as 
1.77 
1.26 
1.24 

UIIDEFINED 
UNDEFINED 

1.48 
1.52 
1.13 

.82 
A1 

1 .48 
1 .47 
1.76 
1.42 
2.23 
1.71 
1.46 

1 .ai 

Dr - All sods (Jriolkarrki et 01. 1985) PHI - Robertson a d  CmQanelLa 1983 Su: Yk= 24 

**& Note: For interpretation purposes the PLOTTED CPT PROFILE should be used uith the TABULATED OUTPUT from CPTINTRl (v 3.02) **** 
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ROCKY FLATS PIAN1 - OW LAIDFILL 

Cantrutor : TERRA TECH - SU Loution : 007938 P.gc NO. 3 

20.25 
20.50 
20.75 
21 .00 
21 -25 
21 .Io 
21.75 
22.00 
22.25 
22.50 
22.75 
23.00 
23.25 
23.50 
23.75 
24.00 
24.25 
24.50 
24.75 
25.00 
25.25 
25.50 
25.75 
26.00 
26.25 
26.50 
26.75 
27.00 
27.25 
27.50 
27.75 
28.00 

66.44 
67.26 
68.08 
68.90 
49.R 
m.54 
7l.36 
R.18 
moo 
ma2 
74.64 

76.28 
77.10 
77.92 

79.56 
80.38 
81.20 
82.02 
82.84 
a.66 
84.48 
b.30 
86. 12 
86.94 
87.76 
88.58 
89.40 
90.22 
91 -04 
91 .E6 

75.46 

78.74 

3.06 
3.18 
2.58 
2.14 
3.32 
2.90 
2.24 
2.26 
2.70 
2.12 
2.28 
2.62 
2.54 
4.20 
1.82 
3.24 
3.76 
1.96 
4.10 
5.56 
4.84 
1.44 
3.02 

13.84 
16.80 
6.44 
1.68 
1.86 
5 . R  
9.08 

10.02 
3.10 

0.12 
0.12 
0.12 
0.10 
0.11 
0.11 
0.10 
0.10 
0.10 
0.10 
0.10 
0.07 
0.03 
0.01 
0.01 
0.03 
0.04 
0.01 
0.01 
0.06 
0.02 
0.03 
0.04 
0.04 
0.07 
0.06 
0.03 
0.02 
0.02 
0.N 
0.12 
0.06 

3.91 
3.70 
4.49 
4.49 
3.99 
3.79 
4.47 
4.34, 
3.63 
4.44 
4.22 
2.55 
1.31 
0.33 
0.75 
0.91 
1.10 
0.40 
0.29 
0.99 
0.32 
1 .77 
1 .30 
0.31 
0.40 
0.64 
1.52 
1.16 
0.34 
0.45 
1.21 
1 .% 

1.91 
1.93 
1 .% 
1.97 
1.98 
2.00 
2.02 
2.04 
2.06 
2.08 
2.10 
2.11 
2.13 
2.1s 
2.17 
2.19 
2.21 
2.23 
2.25 
2.26 
2.28 
2.30 
2.32 
2.34 
2.36 
2.38 
2.39 
2.41 
2.43 
2.55 
2.47 
2.49 

clayey silt to silty clay 
clayey silt to silty clay 

silty clay to clay 
clay 

clayey silt to silty clay 
clayey silt to silty clay 

Silty clay to clay 
silty clay to clay 

Cl8yey Silt to silty C l a y  

clay 
silty clay to clay 

sandy silt to clayey silt 
sandy silt to clayey silt 

und to silty und 
sandy silt to clayey silt 
silty sand to sandy silt 
si i ty  sand to w silt 
silty und to sandy silt 

und to silty sand 
silty und to sandy silt 

sand to silty und 
sandy silt to clayey silt 
silty und to undy silt 

s a d  
urd 

und to silty und 
santjy silt to clayey silt 
sandy silt to clayey silt 

sand to silty sand 
.nd 

sand to silty sad  
swdy silt to clayey silt 

UNDFND 
UIDFND 
UDFND 
WFND 
UNDFND 
WFND 
UNDFY) 
UDFY) 
UDFND 
WFND 
UDFND 
WDFND 
UNDFND 

(10 

WDFND 
(10 

4 0  
4 0  
4 0  
4 0  
4 0  

UNDFYD 
4 0  

60-70 
70-80 
40-50 
UlOFND 
UIDFW) 

4 0  
50-60 
50-60 
WDFND 

UDFD 
UNDFD 
UD FD 
UNDFD 
UDFD 
UDFD 
mFD 
UDFD 
WDFD 
WFD 
WID FD 
WDFD 
UNDFD 
30-32 
mFD 
30-32 
30-32 
a 

30-32 
32-34 
32-34 
WDFD 
a 

38-40 
30-40 
34-36 
UUDFD 
WDFD 
32-34 
36-38 

36-38 

UNDFD 

15 
16 
17 
21 
17 
I S  
15 
15 
14 
21 
15 
10 
10 
11 
7 

11 
13 
7 

10 
19 
12 
6 

10 
28 
34 
16 
7 
7 

14 
18 
25 
12 

1.18 
1-23 
-97 
.TI 

1 .a 
1.10 
.81 
.a 

1.01 
-75 
.a 
.97 
.v3 

WEFINED 
.61 

UWDEFINED 
UNDEFINED 
W E F  I NED 
WOEFINED 
WEFINED 
UWOEFINED 

-43 
WDEFlNED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

.53 

.61 
UNDEFINED 
UWDEFINED 
UNDEFINED 

1.14 

O r  - All undl (Jriolkowkf et at. 1985) PHI - Robertson nd -116 1- tu: Nk= 24 



r 

ROCKY FLATS PLANT - OU7 LANDFILL 

tractor : TERRA TECH - SU T r t  Date : 16 JAN 93 
E l m t i o n  : 5985.6WL 

Dr - ALL UnQ (Jr io lkomki  et at. 1985) PHI - Robertson nd C q n c t t a  1963 su: Yk= 24 

- Note: For interpretatim the PLOTTED epT PROFILE should be U.d with the TABULATED OUTPUT f r a  CPTIYTRl Cv 3.02) - 



ROCKY FLATS PLANT - OUT LANDFILL 

Dr - ALL undr (Jr iolkowrki  et 81. 1W) PHI - Robartson and Cmq%knt\\r WE3 Su: Nk= 24 



@ocKY FLATS P W T  - LANDFILL 

trutor : TERRA TECH - SU Test Date : 16 JAN 93 
Elevation : 5985.6 WSL 

0.25 
0.50 
0.75 
1.00 
1 .25 
1.50 
1.75 
2.00 
2.25 
2.50 

3.00 
3.25 
3.50 
3.75 
4.00 
4.25 

2.75 

0.: 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.62 
1 .& 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.u 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .n 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

16.16 
8.28 
8.92 
5 .m 
5.24 
1.90 
4.14 
3.38 

11.10 
6.14 
5.78 
3.30 
3.24 
5.38 
5.18 
7.16 
4.46 
3.w 
2.06 
4.86 
6.00 
1.40 
2.30 
3.74 
1.48 
0.68 
2.18 
2.72 
5.62 
3.78 
3.66 

14.20 
3.04 
4.14 
6.24 
1.18 
1 .to 
1.28 

0.02 
0.17 
0.25 
0.21 
0.14 
0.14 
0.12 
0.13 
0.24 
0.41 
0.13 
0.07 
0.07 
0.09 
0.06 
0.12 
0.09 
0.10 
0.11 
0.06 
0.07 
0.07 
0.05 
0.03 
0.02 
0.04 
0.03 
0.05 
0.10 
0.09 
0.09 
0.20 
0.04 
0.04 
0.02 
0.06 
0.07 
0.06 

0.12 
1.97 
2.79 
3.55 
2.69 
7.13 
2.94 
3.113 
2.12 
6.53 
2.21 
1 .% 
2.18 
1.68 
1.21 
1.59 
1.98 
2.53 
5.33 
1.21 
1.21 
4.91 
1 .% 
0.79 
1.19 
5.48 
1.53 
1.73 
1.71 
2.23 
2.36 
1.35 
1.23 
0.95 
0.31 
4.66 

4.75 
; 3.92 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.n 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.94 
0.96 
0.98 
1 .oo 
1.02 
1.04 
1-06 
1 .08 
1.09 
1.11 
1.13 
1.15 
1.17 

Sand 
silty sand to sandy silt 
undy silt to clayey silt 
clayey silt to silty clay 
sandy silt to clayey silt 

clay 
sandy silt to clayey silt 
clayey silt to silty clay 
silty sand to undy silt 

very stiff fine graind (*I 
silt to clayey silt 

sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 
silty sand to sandy silt 
silty rand to sandy silt 
sandy silt to clayey silt 
sandy silt to clayey silt 

clay 
silty sand to sandy silt 
silty sand to .Mdy silt 

clay 
undy silt to clayey silt 
silty sand to amdy silt 
sandy silt to clayey silt 

clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to sandy silt 
sandy silt to clayey silt 
sandy silt to clayey silt 

sand to silty sand 
silty sand to sandy silt 
silty s a d  to undy silt 

sand to silty sand 
clay 

silty clay to clay 
clay 

m a48 

.90 ,48 
UUDFNO UUDFD 
WDFND UNDFD 
WDFND UDFD 
U D F W  UNDFD 
UNDFNO UDFD 
WDFND UDFD 
80-90 44-46 
UWDFND UNDFD 
W F N D  UWOFD 
WDFND LJNDFD 
UUDFND UNDFD 
50-60 40-42 
50-60 40-42 
60-70 40-42 
UWDFND UNDFD 
W F N D  UNDFD 
UNDFNO UNDFD 
40-50 36-40 
50-60 38-40 
UNDFNO UYDFD 
WDFND WFD 
40-50 36-36 
UNDFNO WDFD 
UWDFND WDFD 
UNDFND UNDFD 
UNDFND WDFD 
50-60 38-40 
UNDFND UNDFD 
UNDFNO W F D  
70-80 42-44 

9 0  34-36 

40-50 36-38 
50-60 38-40 
WDFND UNDFD 
UNDFND LJNDFD 
IJNDFND WFD 

32 WEFINED 
28 UNDEFINED 
36 3.87 
29 2.51 
21 2.28 
19 .81 
17 1.78 
17 1.45 
37 WEFINED 

*50 WEFINED 
23 2.49 
13 1 .41 
13 1.38 
18 UUDEFINED 
17 UNDEFINED 
24 UWDEFINED 
18 1.90 
16 1.69 
21 .a6 
16 UNDEFINED 
20 UNDEFINED 
14 .% 
9 .9!i 

12 UNDEFINED 
6 .59 
7 .24 
9 .89 

11 1.13 
19 UNDEFINED 
15 1.59 
15 1.53 
36 UNDEFINED 
10 UNDEFINED 
14 UNDEFINED 
16 UNDEFINED 
12 .44 
11 .67 
13 .48 



IK#cI FLATS PUNT - LANDFILL 

Contractor : TERRA TECH - SU Location : 0011QU: Page No. 2 

9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 
14.75 
15.00 
15.25 
15.50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.00 
17.25 
17.50 
17.75 
18.00 
18.25 
18.50 
18.75 
19.00 
19.25 
19.50 
19.75 
20.00 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
3 7 . n  
38.55 
39.31 
40.19 
41.01 
41 .E3 
42.65 
43.47 
44.29 
45.11 
45.93 
46.75 
47.57 
48.39 
49.21 
50.03 
50.85 
51.67 
52.49 
53.31 
54.13 
54.95 
55.77 
56.59 
57.41 
58.23 
59.06 
59.88 
60.70 
61.52 
62.34 
63.16 
63.98 
64.00 
65.62 

2.66 
3.76 
5.06 
4.88 
3.70 
1.66 
3.34 
4.26 
3.74 
4.40 
5.44 
5.52 
8.46 
8.10 
6-32 
4.84 
6.20 
6.10 
5.02 
3.66 
4.06 
4.00 
3.20 
3.22 
4.16 
3.w 
3.82 
3.26 
3.00 
4.06 
4.48 
4.12 
3.08 
2.92 
2.38 
2.04 
2.14 
3.12 
4.64 
5.10 
5.38 
6.22 

0.06 
0.07 
0.09 
0.10 
0.09 
0.07 
0.09 
0.11 
0.14 
0.13 
0.10 
0.23 
0.25 
0.18 
0.19 
0.21 
0.25 
0.23 
0.24 
0.23 
0.23 
0.23 
0.20 
0.20 
0.20 
0.20 
0.19 
0.20 
0.21 
0.21 
0.21 
0.24 
0.20 
0.19 
0.17 
0.16 
0.17 
0.16 
0.21 

0.23 
0.23 

0.20 

2.29 
1 .R 
1.71 
1.93 
2.39 
4.14 
2.64 
2.49 
3.57 
2.99 
3.28 
4.09 
2.95 
2.13 
2.92 
4.26 
3.92 
3.67 
4.69 
6.27 
5.51 
5.59 
6.13 
5.97 
4.67 
4.86 
4.90 
6.02 
5.32 
4.90 
4-56 
5.62 
6.50 
6.38 
7.09 
7.79 
7.61 
4.91 

, 4.36 
3.79 
4.16 
3.69 

1.19 
1.21 
1.22 
1.24 
1.26 
1 .a 
1 .u) 
1 .u 
1.34 
1.36 
1 .n 
1.39 
1.41 
1 .a 
1.45 
1.47 
1 .49 
1 .so 
1.52 
1-54 
1 .% 
1.58 
1.60 
1.62 
1.64 
1.65 
1.67 
1.69 
1.71 
1 .n 
1.75 
1.n 
1.78 
1 .00 
1 .E2 
1 .84 
1 .a6 
1 .E8 
1.90 
1.92 
1.93 
1 .% 

sandy silt to clayey silt 
sandy silt to clayey silt 
silty sand to undy silt 
silty sand to sandy silt 
sandy silt to clayey silt 

silty clay to clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 
sandy silt to clayey silt 
sandy silt to clayey silt 
clayey silt to silty clay 
sandy silt to clayey silt 
silty s a d  to smdy silt 
sandy silt to clayey silt 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 

silty clay to clay 
clay 

clay 
clay 
clay 
clay 

silty clay to clay 
silty clay to clay 

clay 
clay 

Clay 
silty clay to clay 
silty clay to clay 

clay 
clay 

clay 
clay 
clay 

clay 
Clay 

silty clay to clay 
clayey silt to silty clay 
clayey silt to silty clay 
clayey silt to silty clay 

WDFND 
WFND 
40-50 
40-50 
WDFND 
WDFND 
WDFND 
UNDFND 
UNDFND 
uQ)FND 
UNDFND 
UNDFND 
MDFND 
50-60 
UNDFND 
WDFND 
WDFND 
UNDFND 
UUDFND 
UIDFND 
UWDFND 
WDFND 
WDFND 
WDFND 
WDFND 
WDFIO 
UNDFND 
MDFND 
MDFND 
WDFIO 
WDFND 
UNDFND 
UNDFND 
WDFND 
UNDFND 
WDFND 
WDFND 
UYDFND 
WFND 
UNDFND 
WDFND 
UDFND 

WDFD 
mFD 
36-38 
36-38 
wFD 
UNDFD 
wm 
wm 
m m  

mm 
wm 
worn 

WFD 

38-40 
MDFO 
WDFD 
WDFD 
UUDFD 
WD FD 
UWDFD 
WFD 
MDFD 
WDFD 
mFD 
UDFD 
WDFD 
WDFD 
UwDm 
wm 
UWDFD 
WDFD 
UNDFD 
UNDFD 
wFD 
UyDm 

morn 
WDFD 
WDFD 
WDFD 

WDFD 
UNDFD 

uom 

11 
15 
17 
16 
15 
11 
13 
I? 
19 
18 
22 
28 
34 
27 
25 
24 
31 
31 
33 
37 
41 
40 
32 
32 
28 
26 
38 
a 
38 
27 
30 
41 
31 ' 

29 
24 
20 
21 
31 
31 
26 
27 
31 

1.08 
1 .56 

WDEFINED 
MEFINED 

1.53 
.64 

1.37 
1.76 
1 .% 
1.62 
2.27 
2.31 
3.58 

WDEFIYED 
2.65 
2.00 
2.59 
2.55 
2.07 
1.48 
1.65 
1.63 
1.28 
1 .28 
1.69 
1.60 
1 .% 
1.29 
1.53 
1.64 
1 .E2 
1.66 
1.20 
1.13 
.#I 
.75 
.7p 

1.21 
1 .W 
2.11 
2.19 
2.55 

D r  - All SO& (Jriolkaaki et 01. 1085) ?HI - Robertson and Crpnclla 1983 Su: Yk= 24 

e 
t." Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED MPUT fra CPTINTRI (v  3.02) - 



FLATS P U N T  - M LANDFILL e r u t o r  : TERRA TECH - su Loution : 0089u: Pege No. 3 

20.25 66.44 5.58 
20.50 67.26 6.36 
20.75 68.01) 5.62 
21.00 68.90 10.18 
21.25 69.72 13.38 ---_---------------_---------- 

0.23 4.m 1.97 clayey s i l t  to s i l t y  clay 
0.26 3.95 1.99 clayey s i l t  to s i l t y  clay 
0.2s 4.29 2.01 clayey s i l t  to s i l t y  clay 
0.23 2.24 2.03 s i l t y  sad  to sandy s i l t  
0.32 2.32 2.05 s i l t y  und to undy s i l t  

UNDFND WDFD 28 2.27 
WDFYD UUDFD 32 , 2.61 
UNDFND WDFD 28 2.29 
50-60 36-38 31, UNDEFINED 
60-70 38-40 45 WEFINED 

Dr - A l l  un6 (Juiolkwski et at. l-) PHI - Robertson a d  1- Su: Yk= 24 

- Note: For interprotatim the PLOTTED CPT PROFILE should be d uith the TABULATED M P U T  from CPTIWTR1 (v 3.02) - 



0.25 
0.50 
0.75 
1 .00 
1 .25 
1 .so 
1.15 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 

6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

5.75 

0.62 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 
10.66 
11-48 
12.30 
13.12 
13.% 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 -33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

4.38 
5.14 
5.24 
3.26 
4.34 
3.40 
3.34 
2.74 
4.40 
8.78 

20.60 
9.46 
6.86 
8.28 
4.62 
2.52 
1.36 
1.90 
2.62 
?.SO 
9.38 
2.62 
10.50 
5.10 
6.10 
3.60 
3.32 
5.42 
11.02 
7.64 
3.26 
6.M 
5.16 
1.80 
6.06 
13.12 
4.88 
3.06 

0.03 0.72 
0.11 2.18 
0.m 1 .so 
0.03 0.90 
0.05 1 .a 
0.03 0.87 
0.06 1.65 
0.05 1.65 
0.10 2.23 
0.11 1.21 
0.29 1 .35 
0.36 3.78 
0.27 3.92 
0.29 3.48 
0.13 2.68 
0.07 2.65 
0.06 4.33 
0.06 2.89 
0.04 1 .so 
0.05 0.48 
0.11 1.17 
0.011 3.15 
0.06 0.56 
0.22 4.27 
0.06 0.93 
0.09 2.45 
0.06 1 .83 
0.11 2.03 
0.27 2.39 
0.10 1 .a 
0.20 5.90 
0.27 3.80 
0.10 1.98 
0.16 8.72 
0.15 2.49 
0.11 0.W 

0.28 8.90 
0.50 , 9.97 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.73 
0.n 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.01 
0.96 
0.98 
1.00 
1.02 
1.04 
1.06 
1 .OB 
1.09 
1.11 
1.13 
1.15 
1.17 

rilty und to undy rilt 
undy rilt to clryry rilt 
rilty d to undy rilt 
s i l ty  und to undy rilt 
8ilty d to undy Silt 
8iLty d to undy 8ilt 
undy rilt to clayey rilt 

undy rilt to C 1 . m  rilt 
und to rilty und 
d to rilty und 

undy rilt to C 1 . m  rilt 
cl8yey rilt to rilty c1.y 
undy rilt to cl8yey silt 
undy rilt to Cl8yey silt 

c l 9  

undy 8ilt to ellyay 8ilt 

Clayey 8ilt to 8ilty C l 9  

Clayey 8ilt to 8ilty Ck8Y 

8- 8ilt to Cl8yey Silt 
und 

d to silty und 
clayey rilt to silty c19  

und 
clayey rilt to rilty C1.y 

undy rilt to clryry rilt 
undy silt to ehyey rilt 

rilty und to undy rilt 

clay 
clayey rilt to silty clay 
rilty und to undy rilt 

uldefined 
undy si lt to clayey si it 

und 
udcfinad 
udcfinad 

und to 8ilty und 

8ilty und to 8ilt 

und to 8iLty und 

m 
UOFND 
80-90 
60-70 
60-70 
50-60 
UOPND 
UDFND 
W F Y )  
70-80 
m 

W F N D  
UOFND 
UNDFND 
UlDFWD 
W F N D  
UNDFND 
UOFND 
UYDFND 
60-70 
60-70 
UOFYD 
70-80 
UOFND 
50-60 
UDFND 
UDFWO 
50-60 
70-80 
50-60 
W F N D  
UNDFND 
40-50 
UNDFND 
UOFND 
70-80 
UOFND 
UOFND 

* 
UOFD 
46-48 
44-46 
44-46 
42-44 
UDFD 
UOFD 
UDFD 
44-46 
46-48 
UNDFD 
UNDFD 
W F D  
UYDFD 
UNDFD 
WID FD 
UNDFD 
mFD 
40-42 
40-42 
UYDFD 
40-42 
UOFD 
38-40 
UNDFD 
UNDFD 
38-40 
40-42 
30-40 
WDFO 
UNDFD 
36-38 
WDFD 
UOFD 
40-42 
WFD 
WFD 

15 
21 
17 
11 
14 
11 
13 
11 
18 
22 

.so 
38 
34 
33 
18 
13 
14 
10 
10 
19 
23 
13 
21 
26 
15 
14 
13 
18 
37 
19 
33 
34 
17 

LlDF 

24 
26 
LlDF 
LlDF 

UNDEFINED 
2.23 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1.44 
1.17 
1.89 

UNDEFINED 
UNDEFINED 

4.00 
2.96 
3.57 
1.98 
1.06 
.M 
.79 
1.10 

UNDEFINED 
UNDEFINED 

1.10 
WEFINED 

2.17 
UNDEF INED 

1.51 
1.39 

UNDEFINED 
UNDEFINED 
UNDEFINED 

1.36 
2.92 

UYDEFINED 
UNDEFINED 

2.57 
UNDEFINED 
UNDEFINED 
W E F  I NED 

e - Note: For interpretatim purposes the PLOTTED CPT PROFILE should be wad with the TABULATED M P W  fra CPTINTRl (v 3.02) -+ 
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9.75 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 

31.99 

33.63 
34.45 
35.27 
36.09 
36.91 
37.n 
38.55 
39.37 
40.19 
41 .Ol  
41.83 
42.65 
43.47 
44.29 
45.11 
45.93 
46-75 
47.57 

52.81 
8-74 
2.92 
2.% 
2.20 
3.94 
6.56 
3.08 
2.74 
3.40 
4.38 
3.w 
3.46 
3.40 
4.42 
3.66 
3 . 1  
3.84 
4.12 
7.51) 
6-88 

0.47 
0.26 
0.15 
0.14 
0.13 
0.14 
0.19 
0.14 
0.15 
0.20 
0.27 
0.27 
0.30 
0.37 
0.25 
0.30 
0.34 
0.27 
0.48 
0.u 

5.23 

5.01 
6.42 
3.19 
2.15 
5.99 
5.16 
4.34 
4 . a  
6.64 
7.66 
8.66 
8.26 

7.64 
8.79 
6 . 3  
6.24 
6.30 

8.74 

6.81 

1.19 
1.21 
1.22 
1.21 
1 .a 
1.21) 
1.30 
1.32 
1-34 
1.36 
1-37 
1.39 
1 A1 
1.43 
1.45 
1.47 
1.49 
1.50 
1.52 
1.54 

very stiff fine grained <*) 
v d c f  ined 

clay 

clay 
clayey silt to silty clay 
silty sad to .ndy silt 

C1.Y 

clay 
silty clay to clw 
silty clay to clay 

clay 
clay 

vdcf i d  
vd.f i d  

clay 
clay 

&find 
clay 

very stiff fine grained (*) 
very stiff fine grained (*) 

UOFND 
UOFND 
UOFND 
UOFND 
WFND 
50-60 
UOFND 
UDFND 
UIDFND 
UOFND 
UOFND 
UOFND 
UNDFND 
UNDFND 
UNDFND 
UIDFND 
UNDFND 
UWDFND 
UNDFND 
UNDFND 

WFD 

UOFD 
UOFD 
UOFD 
36-38 
WFD 
UOFD 
UOFD 
UOFD 
UOFD 
UNDFD 
UWD FO 
UNDFD 
UNDFD 
UNDFD 
UWDFD 
lmDFD 
UWDFD 
UWDFD 

u#)m 
6 0  
U)F 
29 
22 
20 
22 
31 
27 
23 
29 
40 
35 

U)F 
IDF 
37 
39 

U)F 
41 

>50 
.so 

UNDEFINED 
UOEFSNED 

1.20 
A8 

1.63 
UlDEFlNED 

1 .a 
1.10 
1.42 

1.63 
1 A1 

UNOEFINED 
UNDEFINED 

1.49 
1.58 

ULIDEFSKED 
1-69 

UNDEFINED 
UNDEFINED 

1 .ai 

Dr - ALL sand6 (Jriolkowski et at. 1985) PHI - Robertson nd C.apurlla 1983 Su: Nk= 24 

(*I overconsolidated or ccrcnted - Note: For interpretation purposes the PLOTTED CPT PROFILE should be med uith the TABULATED QnwT frOa CPTINIRI (v 3.02) -* 



0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1 .75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 

6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
6.50 
8.75 
9.00 
9.25 
9.50 

6.nn 

0.02 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.46 
12.30 
13. I 2  
13.94 
14.76 
15.56 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .a 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.69 
28.71 
29.53 
30.35 
31.17 

8.56 
4.74 
5 .a 
6.32 
5.66 
3.80 

10.02 
12.38 
8.10 
3.04 
3.44 
5.06 
0.98 
2.66 
4.38 
8.52 
5.92 
2.22 
3.38 
4.14 
2.88 
1.68 
3.R 
2.88 
5.28 
4-18 
1.10 
2.76 
2.68 
4 .& 
2.26 
2.06 
2.w 
1 .% 
3.% 
6.36 
2.- 
7.32 

0.10 
0.18 
0.09 
0.15 
0.09 
0.10 
0.09 
0.40 
0 .a 
0.20 
0.11 
0.19 
0.12 
0.08 
0.22 
0.29 
0.36 
0.20 
3.15 
0.23 
0.08 
0.12 
0.10 
0.08 
0.08 
0.12 
0.04 
0.10 
0.11 
0.21 
0.13 
0.15 
0.12 
0.13 
0.16 
0.17 
0.16 
0.18 

1.19 
3.64 
1.67 
2.27 
1.59 
2.53 
0.90 
3.17 
4.05 
6.52 
3.02 
3.68 

11.61 
3.10 
4.88 
3.29 
6.36 
8.84 
4.24 
5.40 
2.86 
6.16 
2.58 
2.59 
1.41 
2.86 
3.57 
3.41 
3.95 
4.34 
5.82 
7.05 
3.91 
7.92 
4.32 
2.65 
5.27 
2.41 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0.n 
0.77 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.94 
0.96 
0.98 
1 .oo 
1.02 
1 .a 
1.06 
1.08 
1.09 
1.11 
1.13 
1.15 
1.17 

urd to silty sand 
clayey silt to silty clay 
silty sand to sa&y silt 
silty sad to undy silt 
silty und to undy silt 
sandy silt to clayey silt 

urd to silty und 
sandy silt to clayey silt 
clayey silt to silty clay 

clay 
clayey silt to silty clay 
clayey silt to silty clay 

rndcf ined 
clayey silt to silty clay 

silty clay to clay 
sandy silt to clayey silt 

very stiff fine grained (*I 
vdcfind 

silty clay to clay 
clay 

clayey silt to silty clay 
clay 

sandy silt to clayey silt 
s m  rflt to clayey silt 
silty sand to sandy silt 
sandy silt to clayey silt 

siity clay to clay 
clayey silt to silty clay 

silty clay to clay 
clayey silt to silty clay 

clay 
clay 

clay 
silty clay to clay 

smldy silt to clayey silt 
Clay 

undy silt to cl.yy silt 

clayey silt to silty clay 

m a 
UNDFND UNDFD 
70-80 46-48 
80-00 46-46 
70-80 44-46 
UNDFND UNDFD 
800-90 46-48 
UNDFND UNDFD 
UIDFND WFD 
UNDFND UNDFD 
UNDFND UNDFD 
UUDFND UNDFD 
UNDFND UNDFD 
UNDFND WOFD 
W F N D  UNDFD 
UNDFNO W F D  
UNDFND WFD 
UNOFND WFD 
WOFND UWOFD 
UNDFYD UNDFD 
UNDFND W F D  
UNDFND UNDFD 
UNDFND UNDFD 
W F N D  WDFD 
50-60 38-40 
UNOFNO UNDFD 
WIDFHD UNDFD 
UNDFND W F D  
UWOFND UNDFD 
UNOFND UWDFD 
IJNDFND UWDFD 
UNDFND UNDFD 
W F N D  WDFD 
U(DFND WDFD 
UOFND UYDFD 
UNDFND WFD 
UHDFNO WFD 
WDFYD UNDFD 

21 
24 
17 
21 
19 
15 
25 
50 
41 
30 
17 
25 

UDF 
13 
29 
34 

~ 5 0  
LDF 
23 
41 
14 
19 
15 
12 
18 
17 
7 

14 
16 
24 
23 
21 
15 
16 
24 
25 
M 
29 

UNDEFINED 
2.05 

UNDEFINED 
UNDEFINED 
UNDEFINED 

1.64 
LWEFINED 

5.37 
3.50 
1 .M 
1.47 
2.18 

UNDEFINED 
1.13 
1.87 
3.67 

UWDEFINED 
UNDEFINED 

1.43 @ 
1.76 
1.21 
.n 

1.57 
1.20 

UNDEFINED 
1 .n 
.42 

1.15 
1.11 
2.05 
.92 
.83 

1.22 
.61 

1.47 
2.70 
1.22 
3.11 

Or - All sods (Jniolkouski et at. 1985) PHI - Robertson and Ceapnella 1983 Su: Nk- 24 

* overconsolidated or cemented 

Note: F o r  interpretatfm purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTiNTRl (v 3.02) **.* 



ROCKY FLATS P I N T  - W7 LAWDFILL 

rator : TERRA TECH .- W Location : 0 1 a  * Page No. 2 

----------------------------------------------------------------------------------------------------------------------------------- 
DEPTH PC Cava) Fs Cava) Rf (awl SIW' SOIL BEHAVIWR TYPE . Eq - Dr PHI SPT su 

(X) (de&) <I) (tsf) (meters) (feet) CMNld2) (ICy/.̂ 2) (X) (tsf) 
----------------.--------------------------------------------------*--------------------------------------------------------------- 

9.75 31.99 5.92 0.09 1.43 1.19 silty sand to sandy silt 50-60 36-38 20 UUDEFINED 
1.21 silty sand to sandy silt 50-60 38-40 22 UYDEFINED 10.00 32.81 6.56 0.12 1 .n 

10.25 33.63 4.14 0.14 3.37 1.22 clayey silt to silty clay UYDFND WFD 21 1 .n 
10.50 34.45 9.70 0.28 2.79 1.24 undy silt to clayey silt UNOFNO UNDFD 39 4.14 
10.75 55.27 8.60 0.24 2.n 1.26 sandy silt to clayey silt UYDFYD UNDFD 34 3.66 
11.00 36.09 3.60 0.24 6.54 1 .a clay UlDFND UYDFD 36 1.48 
11.25 36.91 6.91 0.31 4.33 1.30 clayey silt to silty clay UNDFND UNDFD 35 2.93 

11.75 36.55 1.42 0.01) 5.80 1.34 C1.y UNDFND UYDFD 14 .53 
12.00 39.37 1.64 0.09 5.62 1.36 C1.y UWDFND WDFD 16 .62 

11.50 37.73 1.22 0.10 8.20 1.32 urdcf i d  UlDFm UlDFD W F  UNDEFINED 

12.25 40.19 1.54 0.14 8.79 1.37 urkfined U)(DFND mFD W F  WEFINkD 
12.50 41.01 1 .% 0.13 8.03 1.39 mdef ined W F N D  UNDFD W F  UNDEFINED 

13.00 42.65 1 .n 0.16 8.82 1 .U vd c f  i d  UWDFND WFO UDF WOEFINED 
13.25 43.47 2.60 0.18 6.72 1 .4S clay W F N D  WOFD 26 1.03 
13.50 44.29 2.96 0.19 6.43 1.47 clay UNOFNO UNDFD 30 1.18 

14.00 45.93 5.80 0.38 6.43 1.50 very stiff fine grained (*) LJNDFND UNDFO >SO UNDEFINED 
14.25 46.75 5.14 0.36 6.87 1.52 clay W F N D  UWDFD >SO 2.13 a; y; 6.26 

0.40 6.30 1.54 very stiff fine grained (*) UWOFND W F D  >SO WEFINED 

7.54 0.55 7.16 1.56 very stiff fine grained (*) W F N D  WDFD >SO WEFINED 
15.00 49.21 0.40 0.51 7.82 1.58 very stiff fine grained (*) UNDFND LMFD >SO UNDEFINED 
1S.Z 50.03 5.36 0.45 8.16 1-60 mdef inad UWDFND UWDFD W F  WEFINED 

12.75 41.83 2.16 0.14 6.54 1.41 clay UNDFND IJNDFD 22 .84 

13.75 45.11 6.64 0.26 3.90 1.49 clayey milt to silty clay W F N O  UNDFD 33 2.78 

15.50 50.85 5.08 0.41 7.88 1.62 C1.y UNDFND UNDFD 2.09 
15.75 51.67 5.16 0.36 6.77 1.64 clay W F N D  UNDFD *SO 2.12 ----------------------------------------------------------------------------------------------------------------------------------- 
Dr - ALL sends (Jrmiolkwoki et at. 1985) PHI - Rokrtson and C w p e n l l a  1983 W: Nk= 24 

(*) overconsolidated or canented 

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED WTPUT from CPTINTRl (v  3.02) -* 

. .  



0.25 
0.50 
0.75 
1 .00 
1.25 
1 .so 
1 .Is 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.114 
10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 

5.74 
8.18 
5.40 
11.12 
11.48 
12.26 
7.112 
9.56 

13.12 
3.80 
1.30 
4.24 
0.W 
1.98 
5.04 
3.86 
3.24 

0.10 
0.20 
0.27 
0.30 
0.29 
0.17 
0.11 
0.16 
0.31 
0.20 
0.09 
0.20 
0.10 
0.04 
0.10 
0.17 
0.10 

1 .n 
2.42 
4.98 
2.61 
2.46 
1 .w 
1 .a 
1.62 
2.33 
5.27 
6.79 
4.R 
10.42 
2.18 
1.91 
4.32 
2.97 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.66 
0.68 

silty und to swrdy silt 
silty und to umty silt 

silty clay to clay 
silty und to sandy silt 
silty s a d  to sandy silt 

und to silty sand 
silty und to umty silt 
silty und to umty silt 
silty und to srdy silt 

clay 
clay 

silty clay to clay 
uwiefind 

sa& silt to clayey silt 
silty sad to ssndy silt 

silty clay to clay 
clayey silt to rilty clay 

rn 
rn 

UNDFWD 
rn * 
rn 

70-80 
80-90 
80-90 
UNDFND 
W F W D  
WDFWD 
W F W D  
UNDFWD 
50-60 
UNDFWD 
UWDFYD 

* 
a 

WFD * * 
46-48 
44-46 
44-46 
46-48 
WFD 
UllOFD 
WFO 
WIDFD 
UWDFD 
40-42 
WDFD 
UND FD 

19 
27 
36 
37 
38 
31 
26 
32 
44 
38 
13 
28 

UDF 
8 
17 
26 
16 

UNDEFINED 
WIDEFINED 

2.34 
W E F I N E D  
UNDEFINED 
UDEFIWED 
W E F I N E D  
W E F I N E D  
W E F I N E D  

1 .a 
.% 
1.02 

UNDEFINED 
.a 

WEPINED 
1.65 
1.37 

- Note: For  interpretation plrpose8 the PLOTTED CPT PROFILE should k used uith the TABULATED OUTPUT from CPTINTRI (v 3.02) -* 

, 



ROCKY FLATS PLANT - 417 LANDFILL 

tractor : TERRA TECH - SI T a t  Date : 22 DEC 92 
Elevation : 5981.9 MSL 

0.25 
0.50 
0.75 
1.00 
1.25 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 

8; 
5.00 
5.25 
5 -50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.w) 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15 -58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 

12.34 
2.40 
2.12 
9.30 
9 s  

12.00 
14.112 
4.36 
6.12 

14.62 
7.84 
1.98 
1.24 
2.m 

0.56 
2.44 
1 .ot 
2.84 
3.06 
5.20 
3.06 
1-04 
0.38 
1.00 
0.80 
1.32 
2.26 
5.60 
2.18 
1.64 
5.58 
1.10 
1 .% 
1-60 
0.48 

1O.fO 

0.78 

0.19 
0.25 
0.06 
0.25 
0.33 
0.24 
0.24 
0.14 
0.15 
0.58 
0.28 
0.09 
0.10 
0.18 
0.07 
0.11 
0.07 
0.08 
0.09 
0.10 
0.18 
0.16 
O.?O 
0.07 
0.08 
0.10 
0.08 
0.07 
0.15 
0.14 
0.11 
0.14 
0.17 
0.10 
0.10 
0.06 
0.06 

1.51 
10.30 
2.59 
2.62 
3.44 
1-98 
1.62 
3.24 
2.34 
3.89 
3.55 
4.66 
7.91 
6.24 
8.55 

18.57 
2.90 
7.31 
3.18 
3.21 
3.36 
5.26 
9.62 

19.11 
8.24 

12.51 
6.10 
3.21 
2.59 
6.12 
6.82 
2.46 

15.52 
6.54 
6.13 

12.67 
0.54 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.66 
0.68 
0.70 
0.72 
0.74 
0.76 
0.78 
0.80 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.94 
0.96 
0.98 
1 .oo 
1.02 
1.04 
1.06 

sand to silty sand 
m d e f i n d  

clayey silt to silty clay 
silty und to undy silt 
sandy silt to clayey silt 
silty sand to sa& silt 

aand to silty sand 
clayey silt to silty clay 
sandy silt to clayey silt 
sand to clayey sand <*) 

sandy silt to clayey silt 
clay 
clay 
clay 

m d e f  i d  
m d e f i n d  

clayey silt to silty clay 
clay 

clayey silt to silty clay 
clayey silt to silty clay 
sandy silt to clayey silt 

clay 
m d e f  ined 
m d e f i d  
m d e f  i n d  
vdcfind 
clay 

clayey silt to silty clay 
sandy silt to clayey silt 

clay 
clay 

sandy silt to clayey silt 
mdef ined 
clay 
clay 

mdefinad 
send 

.90 
WDFUD 
UNDFND 

.go 
UNDFY) 
rn 
rn 

UDFUD 
UIDFY) 
UNDFND 
UNDFNO 
WDFUD 
WDfND 
UNOFND 
WDFND 
UNDFUD 
UNDFUD 
WOFNO 
WDFNO 
WDFND 
UllDFND 
UNDFND 
lJNDFND 
UNDFND 
UNOFND 
UNDFND 
WDFW 
WFNO 
UNDFNO 
UNDFND 
UWDFND 
UNDFY) 
UNDF#) 
UNDFND 
UNDFNO 
UNDFND 
60-70 

* 
UNDFD 
UYDFD * 
46-48 * 
UNDFD 
UND FO 
UNDFD 
UND FO 
UWD FD 
WFD 
mFD 
UNDFO 
UND FO 
UUOFD 
UNDFD 
UNOFD 
IJNDFD 
WDFD 
mFD 
WlOm 
UYOFD 
mFD 
UNO FO 
WD FD 
UNOFD 
UWD FD 
UNDFD 
UYDFO 
UNDm 
W F D  
UNDFD 
UNDFD 
MDFD 
40-42 

m m  

31 
WF 

11 
31 
38 
40 
37 
22 
24 

>SO 
31 
20 
12 
28 

WF 
WF 

12 
10 
14 
15 
21 
31 

I1)F 
WF 
WF 
WF 

13 
11 
22 
22 
16 
22 

WF 
16 
16 

W F  
21 

WDEFINED 
W E F I N E D  

.91 
UDEFINED 

4.14 
UWOEFINED 
UWOEFINED 

1.88 
2.64 

UNDEFINED 
3.39 

.84 
-51 

1.19 
UNDEFINED 
WEFINED 

1.03 
.41 

1.20 
1.29 
2.22 
1.29 

W E F  I NED 
UWOEF I NED 
UNDEFINED 
UNDEFINED 

.52 

.93 
2.38 

.89 
-65 

2.36 
IMlOEFINED 

.61 

.a 
UNDEFINED 
UWOEF I NED 



. . . 

ROCKY FLATS PLANT - W7 W F I L L  

0.25 
0.50 
0.75 
1.00 
1.25 
1 .50 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.62 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
1.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21.33 
22.15 
22.97 
23.79 
24.61 
25 .43 
26.2s 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

8.42 
3.92 
9.20 

10.40 
5.08 
1.32 
2.20 
7.00 
8.06 
2.82 
2.48 
2.60 
2.80 
5.88 
5.66 
5.76 
1.94 
2.80 
5.24 

11.80 
4.26 

15.40 
17.26 
1.38 
3.66 
2.66 
9.w 
5.70 
1.32 
1.06 
1 .42 
0.68 
0.W 
3.10 
1.38 
1 .R 
2.76 
4.48 

0.13 
0.20 
0.22 
0.18 
0.24 
0.09 
0.05 
0.12 
0.28 
0.19 
0.24 
0.20 
0.16 
0.11 
0.19 
0.16 
0.15 
0.12 
0.12 
0.18 
0.21 
0.05 
0.08 
0.12 
0.07 
0.11 
0.13 
0.28 
0.13 
0.12 
0.12 
0.11 
0.09 
0.12 
0.06 
0.10 
0.12 
0.22 

1.51 
5.11 
2.37 
1.74 
4.60 
6.39 
2.05 
1.63 
3.43 
6.54 
9.42 
7.40 
5.47 
1.87 
3.26 
2.76 
7.59 
4.28 
2.25 
1.51 
4.88 
0.29 
0.48 
8.39 
1.88 
4.20 
1.43 
4.79 
9.66 

10.92 
8.43 

15.58 
9.20 
3.75 
4.41 
5.70 
4.27 
4.62 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.66 
0.68 
0.70 
0.72 
0.74 
0.76 
0.78 
D.80 
0.81 
0.83 
0.85 
0.87 
0.89 
0.91 
0.93 
0.94 
0.96 
0.98 
1 .oo 
1.02 
1 .os 
1.06 
1.08 

silty sand to sandy silt 
clay 

silty s a d  to sandy silt 
silty sand to sandy silt 

silty clay to clay 
clay 

sady silt to clayey silt 
silty .nd to Undy silt 
undy silt to clayey silt 

Clay 
vdcfincd 
day 
clay 

silty send to sandy silt 
sandy silt to clayey silt 
sandy silt to clayey silt 

clay 
silty clay to clay 

sandy silt to clayey silt 
sand to silty sand 
silty clay to clay 

SWld 

S M d  

udcfinad 
sancty silt to clayey silt 

silty clay to clay 
sand to silty sand 
silty clay to clay 

u d c f  ined 
udcf i d  
u d c f  ined 
vdcfined 
udcfined 

clayey silt to silty clay 
clay 
clay 

silty clay to clay 
silty clay to clay 

.W .48 
UMDFND UNDFD 

.90 a 
m a 

W F N D  WDFD 
WDFM) WFD 
UIQ)FND WDFD 
70-80 44-46 
UNDFND UNDFD 
UNDFNO WDFD 
W F N O  UNDFD 
WOFND UNDFD 
UNDFND WDFD 
60-70 40-42 
W F N D  UNDFD 
UNDFND UNDFD 
UNDFNO WDFD 
UNDFND WDFD 
UNDFND UNDFO 
70-80 42-44 
UNDFND IJNDFD 
00-90 44-46 
80-90 44-46 
WDFND UNDFD 
W F N D  UNDFD 
UNDFND UNDFD 
60-70 40-42 
UNDFND UNDFD 
UNDFNO UNDFD 
ULSDFND UNDFD 
UNDFWID W F D  
UIDFND WDFD 
UIDFNO UNDFD 
UNDFNO UMDFD 
U#)FND UNDFD 
UNDFND UWDFD 
UIDFm UNDFD 
UNDFNO UWDFD 

28 
39 
31 
35 
34 
13 
9 

23 
32 
28 

UDF 
26 
28 
20 
23 
23 
19 
19 
21 
30 
28 
31 
35 

UDF 
15 
18 
23 
38 

W F  
UDF 
u)F 
u)F 
UDF 

16 
14 
17 
18 
30 

UNDEFINED 
1.70 

WDEF I NE0 
W E F I N E D  

2.20 
-56 
.% 

UNDEFINED 
3.49 
1.20 

UNDE F I NE0 
1.10 
1.19 

UNDEFINEO 
2.43 
2.47 

-81 
1.18 
2.24 

UNDEFINED 
1.81 

UNDEF I WED 
UNDEFINED 
UNDEFINED 

1.54 
1.11 

UNDEFINED 
2.42 

UNDEFINED 
UNOEFI NED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1.28 
.53 
.a 

1.13 
1.87 

e rw Note: For  interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.02) *** 



.-.. . . - 

ROCKY FLATS PUNT - OlJ7 LANDFILL 

rutor : TERRA TECH - Su Location: 01193C Page No. 2 

------------------__------------------------------------------------------------------------------------.-------------------------- 
DEPTH Qc (ow) F s  <ow) Rf (avo) SIGV' SOIL BEHAVIOUR TYPE Eq - D f  PHI SPT su 

(meters) (feet) cMN/mw (w/n^2) (%) (tSf) (X) deg. tsf 
-------------------I____________________-------------------------------------------------------------------------------------------  

9.75 31.99 4.20 0.16 3.74 1.09 clayey silt to silty clay UNDFND UNDFD 21 1.75 
10.00 32.81 6 . R  0.16 2.39 1.11 sady silt to clayey silt UNDFNO UNDFD 27 2.85 
10.25 33.63 3.14 0.16 4.87 1.13 clay UNDFND UNDFD 31 1-29 

10.75 35.27 1.06 0.06 5.92 1.17 clay W F N O  UWOFD 11 .3a 

71.25 36.91 2.12 0.06 2.78 1.21 clayey silt to silty clay W F N D  W F D  11 -64 
11.50 37.73 3.34 0.09 2.53 1.22 undy silt to clayey silt W F N D  UNDFD 13 1.36 

12.00 39.37 4.76 0.27 5.57 1.26 clay UlSDFND UWDFD 48 1.98 

10.50 34.45 0.78 0.08 9.56 1.15 mdefined LMDFND UNDFD l R F  UNDEFINED 

11.00 36.09 3.38 0.09 2.55 1.19 smdy silt to clayey silt W F N D  UNDFD 14 1.39 

11-75 38.55 6 . 9  0.14 1 .% 1.24 silty aand to undy silt 50-60 38-40 23 UNDEFINED 

12.25 10.19 5.80 0.28 4.74 1.28 silty clay to clay W F N O  UYDFD 39 2.43 
12.50 41.01 1-88 0.18 9.60 1.30 m d e f  ined UWOFND UNDFD l R F  UNDEFINED 

13.00 42.65 0.70 0.06 8.97 1.34 mdefined UNDFND UNDFD l R F  UNOEFINED 
12.75 41.83 0.84 0.09 10.75 1.32 u d c f  ined WFNO m m  UIF UNDEFINED 

13.25 63.57 0.90 0.07 7.63 1.36 clw WDFND UUDFD 9 -29 
13-50 44.29 1.90 0.13 6.82 1.37 clay UNDFNO UWDFD 19 .n 
13.75 45.11 2 . R  0.21 7.58 1.39 clay UNDFND UNDFD 27 1.08 
14.00 45.93 2.66 D.22 8.26 1.41 u d c f  ined UNDFNO UNDFD UIF UNDEFINED 
14.25 46.75 2.80 0.23 8.13 1.43 v d e f  ined UWDFND UNDFD UDF UNDEFINED 

y; 2.34 
0.20 8 . 2  1.45 m d e f  ined UNDFNO UNDFD UDF UNDEFINED 

3.18 0.22 6.85 1.47 clay UNDFND UNDFD 32 1.27 
15.00 49.21 2.72 0.26 9.23 1.49 u w k f  ined UNDFND UNOFD l R F  UNDEFINED 

15.50 50.85 3.18 0.29 8.89 1.52 vdcf ined UNDFND UNDFD l R F  UNDEFINED 
15.75 51.67 3.92 0 -33 8.21 1 .54 mdefined WDFMD UNDFD l R F  UNDEFINED 
16.00 52.49 2 . R  0.27 9.88 1.56 mdefined UNOFNO UNDFD UIF UNDEFINED 

15.25 50.03 2.82 0.20 6.82 1-50 clay UNDFNO UNDFD 28 1.11 

16.25 53.31 3.44 0.27 7.59 1.58 clay WDFND UNDFD 34 1.37 
16.50 54.13 2.62 0.25 9.51 1.60 uwkfined UNDFND UNDFD l R F  UNDEFINED 
16.75 54.95 3.36 0.25 7.30 1.62 clay . UNDFMD UNOFD 34 1.33 
17.00 5 5 . n  6.56 0.41 6.16 1.64 very stiff f i n  grained (*) UNDFNO UNDFD >SO UNDEFINED 

17.50 57.41 6.60 0.47 6.93 1.67 very Stiff fin grained (*) UUDFND W F D  >SO UNDEFINED 
17.25 56.59 3.64 0.29 7.71 1.65 clay UNDFWD UNDFD 36 1.45 

--------------------______l___l_________------------------------------------------------------------------------------------------. 

D r  - A l l  sands (Jniolkoueki et at. 1985) PHI - Rokrtuin and Cupcmlta 1983 Su: Nk= 24 

(9 overconsolidated or ccnated 

*- Note: F o r  interpretation purposes the PLOTTED CPT PROFILE should be used uith the TABULATED CUTPUT from CPTINTRl (v 3.02) ..r+ 



0.25 
0.50 
0.75 
1 .00 
1 .25 
1 .so 
1.75 
2.00 
2.25 
2 .SO 
2.75 
3.00 
3.25 
3.50 
3.75 
4.00 
4.25 
4.50 
4-75 
5.00 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.15 
9.00 
9.25 
9.50 

0.82 
1.64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.36 
8.20 
9.02 
9.86 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 .u 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

14.04 
4.66 
1.76 
1 .m 
2.54 
4.80 
6.46 
6. R 
5.44 
3.78 
2.60 
2.10 
9.00 

16.S2 
8.32 
8.44 
7.04 
7.22 
4.22 
2.06 

10.28 
0.70 
1.92 
3.34 
1 -66 
5.86 
3.12 
3.70 
3.06 
2 -60 
0.90 
1 .M 
6.48 
3.40 
2.40 

10.68 
4.56 
7.66 

0.13 
0.23 
0.09 
0.08 
0.06 
0.06 
0.13 
0.16 
0.10 
0.17 
0.13 
0.19 
0.14 
0.32 
0.16 
0.10 
0.24 
0.17 
0.17 
0.08 
0.27 
0.07 
0.06 
0.09 
0.08 
0.12 
0.14 
0.06 
0.10 
0.14 
0.08 
0.09 
0.13 
0.10 
0.10 
0.30 
0.33 
0.27 

0.80 
4.60 
5.13 
3.87 
3.09 
1.27 
1.91 
2.211 
1.73 
4.31 
5.06 
8.97 
1.55 
1.91 
1.91 
1.16 
3.32 
2.26 
3.91 
3.72 
2.60 
9.81 
3.07 
2.70 
4-22 
2.04 
4.28 
1.48 
3.08 
5.21 
8.72 
5.20 
1.97 
2.83 
4.17 
2.76 
: 7.01 

3.45 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.61 
0.69 
0.73 
0.76 
0.78 
0.80 
0.82 
0.84 
0.86 
0.08 
0.89 
0.91 
0.93 
0.95 
0.97 
0.w 
1.01 
1.03 
1.04 
1.06 
1.08 
1.10 
1.12 
1.14 

S U d  

silty clay to clay 
clay 

milty clay to clay 
clayey ailt to silty clay 
silty 8 u d  to rwdy silt 
silty Bud to S& silt 
silty sand to sandy silt 
silty s u d  to c& silt 

silty clay to clay 
clay 

vdrf i n d  

sand to silty d 
silty sand to sandy lilt 

sand to silty a u d  
sendy silt to cleyey silt 
silty sand to sandy silt 
clayey silt to silty clay 

silty clay to clay 
silty 8md to sandy silt 

wdaf i d  
clayey silt to silty clay 
randy silt to clayey silt 

silty clay to clay 

silty Clay to clay 
silty send to sari& silt 
c1ay.y silt to silty clay 

clay 
wdcf inad 
clay 

silty sand to sandy silt 
sandy nilt to clayey silt 

silty clay to clay 
surdy silt to clayey silt 

clay 
a& silt to clayey ailt 

silty O M d  to safldy Silt 

Silty sand to S U d f  Silt 

.90 
UNDFND 
UYDFND 
UNDFND 
WOFND 
60-70 
70-80 
70-80 
60-70 
UNDFND 
UNDFND 
UNDFND 
70-80 
80-90 
60-70 
60-70 
UNDFND 
60-70 
UNDFND 
LJNDFND 
70-80 
W F N D  
UNDFMD 
UYDFW) 
WDFND 
50-60 
UNDFND 
40-50 
UNDFND 
UNDFNO 
UNDFND 
UNDFND 
50-60 
UNDFND 
UNDFW 
UUDFNO 
W F N D  
WFNO 

B48 
UNDFD 
UNDFD 
UNDFD 
W F D  
44-46 
44-46 
44-46 
42-44 
UNDFD 
UNDFD 
UND FD 
42-64 
44-46 
42-44 
42 - 44 
UNDFD 
40-42 
UND FD 
UND FD 
42-44 
WDFD 
UNDFD 
UND FD 
UNDFD 
38-40 
WU, FD 
36-38 
LINDFD 
W F D  
UNDFD 
UNDFD 
38-40 
W F D  
wu) FD 
UNO FO 
ullo FD 
UWD FD 

28 
32 
18 
13 
13 
16 
22 
22 
18 
25 
26 

UDF 
30 
41 
28 
21 
28 
24 
21 
14 
34 

UDF 
10 
13 
12 
20 
21 
12 
15 
26 
UDF 

17 
22 
14 
16 
43 
46 
31 

UNDEFINED 
2.11 

.76 

.as 
1.09 

UNDEFINED 
UNDEFINED 
WEFINED 
UNDEFINED 

1.62 
1 . 1 1  

UNDEFINED 
UNDEFINED 
UNDEF 1 NED 
UNDEFINED 
UNDEF l NED 

3.03 
W E F  I NE0 

1.80 
.86 

UNDEFINED 
UNDEF I NED 

.79 
1 .LO 

.76 
UNDEF 1 WED 

1.30 
WIDEFINED 

1.27 
1.07 

UNOEFINED 
.66 

W E F  I NED 
1 A 1  

-98 
4.58 
1.91 
3.27 

* ' Note: For Interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTlNTR1 (v 3.02) **** 



ROCKY FLATS PLANT - UU7 LAWFILL 

: TERRA TECH - W Location : 01293A Page No. 2 

9.7s 
10.00 
10.25 
10.50 
10.7s 
11.00 
11.25 
11.50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 

I 
15.00 
15.25 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
3 7 . n  
38.55 
39.37 
40.19 
41.01 
41.83 
42.65 
43.47 
44.29 
45.11 
45.93 
46.75 
47.57 
48.39 
49.21 
50.03 

7 . u  
7.98 
3.64 
2.10 
1.92 
1 .a 
3.44 
1.42 
1 .SO 
1 .% 
1 .e 
1 .m 
3.76 
4.68 
4.42 
3.56 
3.54 
5.06 
4.88 
4.66 
4.34 
4.38 
6.54 

0.42 
0.24 
0.19 
0.10 
0.08 

0.09 
0.11 
0.12 
0.11 
0.13 
0.14 
0.21 
0.37 
0.35 
0.28 
0.28 
0.35 
0.35 
0.34 
0.33 
0.32 
0.39 

0.10‘ 

5.23 
2.95 
5.07 
4.67 
3-99 
6.73 
2.68 
7.88 
8.11 
6.92 
6-90 
7.14 
5.58 
7.80 
7.72 
7.77 
7.76 
6.74 
7.12 
7.12 
7.37 
7.12 
4.53 

1.16 
1.18 
1.19 
1.21 
1.23 
1.25 
1.27 
7 . 2 9  
1.31 
1.32 
1.34 
1.36 
1-38 
1.40 

.1.12 
1.44 
1.46 
1.47 
1.49 
1.51 
1.53 
1.55 
1 .S7 

wry  s t i f i  fine grained (*) 
sandy o i l t  to clayey s i l t  

clay 
clay 

s i l t y  clay to clay 
clay 

aondy r!lt to C1.y.y a i l t  
cloy 

-fined 

cluy 
clay 
clay 
clay 

clay 

clay 
clay 
clay 
clay 
clay 
clay 
clay 
clay 

very 8tiCr fine grained (*I 

UNDFND 
W F N D  
UNDFND 
UUDFND 
WDFND 
UllDFND 
UOFND 
WFND 
UUDFND 
UYDFIlO 
UOFND 
UNDFND 
UNDFND 

UNDFND 
UIIDFND 
UNDFND 
UNDFND 
UNDFND 

UNDFND 
W F N D  
UNDFND 
UNDFND 
UIIDFNO 

UNDFD 
UND FD 
UNO FD 
UDFD 
UNDFD 
UND FD 
W F O  
UNDFD 
UOFD 
W F D  
WDFD 

UNDFD 
UND FD 

UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UYOFD 

>so 
32 
36 
21 
13 
14 
14 
14 

UDF 
16 
18 
20 
38 
47 
44 
36 
35 

>50 
49 
47 
43 
44 

.so 

UNDEFINED 
3.39 
1 .so 
.a 
.75 
3 2  

1.41 
3 3  

UNDEFINED 
.59 
.70 
-77 

1.54 
1 .% 
1.82 
1 -45 
1.43 
2.09 
2.01 
1.92 
1.78 
1 .To 

UNDEFINED 

O r  - A l l  a n b  (Jmiolkoucki et ol .  1985) PHI - Rcbrtson and t#prn.lLa 1983 k: Nk= 24 

(*I overcomoliclated or cemented 

*** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTlNTRl <v 3.02) **** 



R#wr FLATS PLANT - W7 LANDFILL 

0.25 
0.50 
0.75 
1.00 
1.25 
1 .so 
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4-00 
4.25 
4.50 
4.75 

0.82 
1 .64 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9 . a  

10.66 
11 .a 
12.30 
13.12 
13.94 
14.76 
15.58 

6.10 0.05 
8.40 0.28 
8.44 0.24 

16.38 0.28 
14.22 0.24 
11.a 0.17 
5.64 0.14 
6.12 0.10 
8.40 0.11 
5.00 0.22 
2.06 0.16 
5.R 0.17 
5.46 0.14 
3.30 0.15 
2.66 0.09 
1.60 0.12 
3.30 0.11 
2.26 0.12 
4.14 0.11 

0.74 0.02 
3.29 0.07 
2.84 0.11 
1.67 0.15 
1.67 0.20 
1.39 0.24 
2.51 0.29 
1.67 0.33 
1.31 0.38 
4.32 0.42 
7.81 0.46 
2.95 0.51 
2.48 0.55 
4.46 0.60 
3.47 0.64 
7.60 0.69 
3.27 0.73 
5.12 0.77 
2-56 0.82 

sand to silty sand 
sandy silt to clayey silt 
sandy silt to clayey silt 
md to silty d 
sand to silty sand 
sand to silty sad 

sandy silt to clayey silt 
silty sand to undy silt 
md to silty sand 

clayey silt to silty clay 
clay 

sandy silt to clayey silt 
sandy silt to clayey silt 

silty clay to clay 
clayey silt to silty clay 

clay 
clayey silt to silty clay 

clay 
sandy silt to clayey silt 

'W a 
UJDFND UNDFD 
W F W D  WFD 
m %8 
m a 
rn 46-28 

UYDFlO UOFD 
60-70 42-44 
70-80 44-46 
WIDFWD UWDFD 
WFNO UWOFO 
UIPFW UOFO 
UNDFND LWFD 
WDFND UWDFO 
UNDFND UNDFO 
UNDFND UWOFO 
W F N D  UWDFO 
WFWD WDFD 
UWOFND UWOFO 

15 
34 
34 
41 
36 
30 
23 
20 
21 
25 
21 
23 
22 
22 
13 
16 
17 
23 
17 

UNDEFINED 
3.65 
3.66 

WEFINED 
WEFINED 
WEFINED 

2.44 
UNDEFINED 
WEFINED 

2.15 
.87 

2.46 
2.35 
1 A1 
1.13 

.66 
1 .40 
.% 

1.76 

or - All undo (Jdolkwrki et at. 1985) PHI - Robertson a d  Caapanella 1983 su: Nk= 24 

*** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used uith the TABULATED MPUT from CPTINTRl (V  3.02) * 



ROCKY FLATS PLAMT - W7 LANDFILL 

tractor : TERRA TECH - SU Test Date : 23 DEE 92 
Elevation : 5976.8 MSL 

Dr - ALL undo (J.riolkouski et at. 1985) PHI - Robertson nd Crplmlh 1983 SU: Yk* 24 

**- Note: For interpretation pwposga the PLOTTED CpT PROFILE should be usd with the TABULATED MPUT from CPTIYTR1 (v 3.02) - 



Dr - All sands (Jtmiolkornki et ml. 1985) PHI - Robertson d C m p m l l 8  1983 Su: Nk= 24 

- Note: For interpretation purpooes the PLOTTED CPT PROFILE should be used uith the TABULATED CUTPUT fror CPTlNTRl (v 3.02) *** 



. 

ROCKY FLATS PLANT - a 7  UMDFILL 

tractor : TERRA TECH - w 
Location : 013930 

fcst Date : P DEC 92 
Elevation : 5976.8 HSL 

Dr - ALL swdp (Jriolkowoki et at. 1985) PHI - Robcrtson and Canpanetla 1983 Su: Nk= 24 

(*) overconsolidat4 or ccnmted 

ote: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED QnWT from CPTlNTR1 (v  3.02) **** *e 



RoclcT FLATS PLANT - W7 WDFXLL 

Or - A l l  8and~ (Jwiolkouski et at. 1985) PHI - Robertson ud E r p m a l t a  1983 Su: Nk= 24 

*- Note: For intcrpretatim pwposes the PLOTTW CPT PROFILE should be d with the TABULATED OUTPUT frol CPTINTR1 (v 3.02) - 



ROCKY FLATS PLANT - W7 LANDFILL 

tr.Etor : TERRA TECH - SU 
Loation : 01393F 

Test Date : 23 DEC 92 
Elevation : 5976.8 WSL 

Job lo .  : 92-1023 A p m X  GUT : 28 Feet 
l o t .  unit ut. (avg) : 108 pcf 

O r  - ALL und. (Jriolkowrki et at.  1985) PHI - Robertson nd C.lpncLLa 1983 !h~: lk= 24 

- Note: For intorpretatim pwpour the PLOTTED CPT PROFILE should be ud uith the TABULATED OUTPUT from CPlIITR1 <v 3.02) -* 



0.25 
0.50 
0.75 
1-00 
1.25 
1 S O  
1.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3.25 
3.50 
3.75 
4-00  
4.25 
4.50 
4.75 
5 .OO 
5.25 
5.50 
5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
8.00 
8.25 
8.50 
8.75 
9.00 
9.25 
9.50 

0.82 
1 .& 
2.46 
3.28 
4.10 
4.92 
5.74 
6.56 
7.38 
8.20 
9.02 
9.84 

10.66 
11.48 
12.30 
13.12 
13.94 
14.76 
15.58 
16.40 
17.22 
18.04 
18.86 
19.69 
20.51 
21 -33 
22.15 
22.97 
23.79 
24.61 
25.43 
26.25 
27.07 
27.89 
28.71 
29.53 
30.35 
31.17 

2.86 
5.64 
3.64 

15.76 
19.64 
12.38 
7.74 
3-64 
4.30 
2.90 
1-94 
2.94 
2.70 
2.58 
1.90 
0.82 
2.58 
6.04 
1 .a4 
3.66 
2.42 
2.48 
4.84 
6.88 
4.94 
2.26 
5.92 
8.24 
9.16 
3.00 
3.34 
3.26 
5.16 
3.90 
6.58 
4.82 

10.36 
3.88 

0.08 
0.23 
0.20 
0.49 
0.27 
0.18 
0.15 
0.12 
0.13 
0.17 
0.10 
0.13 
0.12 
0.11 
0.13 
0.10 
0.12 
0.17 
0.12 

0.14 
0.11 
0.17 
0.18 
0.18 
0.13 
0.25 
0.26 
0.26 
0.21 
0.17 
0.23 
0.19 
0.12 
0.47 
0.32 
0.25 
0.20 

0.15 

2.88 
3.97 
5.34 
3.05 
1.35 
1.41 
1-95 
3.02 
2.97 
5.89 
4 . w  
L.20 
4.51 
4.34 
6.61 

11.49 
4.56 
2.79 
6.61 
3.75 
5 -68 
4.43 
3.49 
2.54 
3.50 
5.56 
4.11 
3.05 
2.76 
7.00 
5.11 
6.86 
3.69 
2.92 
6.95 
6.60 

' 2.33 
5.01 

0.02 
0.07 
0.11 
0.15 
0.20 
0.24 
0.29 
0.33 
0.38 
0.42 
0.46 
0.51 
0.55 
0.60 
0.64 
0.69 
0 . n  
0.77 
0.82 
0.86 
0.91 
0.95 
1 .oo 
1.04 
1-03 
1.13 
1.17 
1.22 
1.26 
1.31 
1.35 
1.39 
1.44 
1 .&a 
1.52 
1 .SI, 

1.56 
1.58 

clayey silt to  s i l t y  clay 
clayey s i l t  to s i l t y  clay 

clay 
s i l t y  sand to sandy s i l t  

sand to s i l t y  sand 
s d  to s i l t y  sand 

s i l t y  sand to sa&y s i l t  
sandy silt to clayey silt 
sandy s i l t  to clayey s i l t  

clay 
clay 

s i l t y  clay to clay 
s i l t y  clay to clay 
s i l t y  clay to clay 

clay 
vdc f  ined 

s i l t y  clay to clay 
sandy s i l t  to clayey s i l t  

clay 
clayey s i l t  to s i l t y  clay 

clay 
s i l t y  clay to clay 

clayey silt to  s i l t y  clay 
sandy s i l t  to clayey silt 
clayey silt to  s i l t y  clay 

clay 
clayey silt to s i l t y  clay 
sandy s i l t  to clayey silt 
sandy s i l t  to clayey s i l t  

clay 
clay 
clay 

clayey s i l t  to s i l t y  clay 
sandy silt to chyey s i l t  

very stiff fine grained (9 
clay 

s i l t y  sand to sandy s i l t  
clay 

UNDFND UNDFD 
UNDFND LNDFD 
UNDFND UNDFD 

.90 .48 

.90 .a 

.90 46-48 
70-80 44-46 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFNO UNOFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
WFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNOFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UNOFND UNDFD 
UNDFND UNDFD 
UNDFND UNDFD 
UWFND UNOFD 
UNDFND UNDFD 
60-70 3 - 4 0  
UNDFND UNDFD 

14 
28 
36 

>50 
49 
31 
26 
15 
17 
29 
19 
20 
18 
17 
19 

WF 
17 
24 
18 
18 
24 
17 
24 
28 
25 
23 
30 
33 
37 
30 
33 
33 
26 
16 

.so 
48 
35 
39 

1.24 
2.45 
1.57 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1.65 
1.85 
1.24 

.82 
1.25 
1.15 
1.09 

.79 
UNDEFINED 

1.09 
2.59 

.76 
1.55 
1.01 
1.03 
2.06 
2.94 
2.10 

.93 
2.52 
3.53 
3.93 
1.25 
1.39 
1-36 
2.18 
1.63 

UNDEF I NED 
2.03 

UNDEFI Nu) 
1.61 

Dr - A l l  sands (Jamiolkowski et el. 1985) PHI - Robertson and Capanella 1983 Su: Nk= 24 

(+) overcomoliQtd or c c a m t d  

** Note: For interpretation purposes the PLOTTED CPT PROFILE should k used with the TABULATED WTWT fraa CPTINTRl (v 3.02) *+*+ 



. 
ROCKY FLATS PLANT - W7 LANDFILL 

: TERRA TECH - SY Location : 01393G Page No. 2 

9.75 
10.00 
10.25 
10.50 
10.15 
11.00 
11.25 
11 .50 
11.75 
12.00 
12.25 
12.50 
12.75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 

y." 15.00 

15.25 
15.50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.00 
17.25 
17.50 
17.75 
18-00 
18.25 
18-50 

31.99 
32.81 
33.63 
34.45 
35.27 
36.09 
36.91 
37.73 
38.55 
39.37 
40.19 
41 -01 
41 .a3 
42.65 
43.47 
44.29 
45.11 
45.93 
46.75 
47.57 
48.39 
49.21 
50.03 

51.67 
52.49. 
53.31 
54.13 
54.95 
55.77 
56.59 
57.41 

59.06 
59.88 
60.70 

50.85 

58.23 

3.44 
9.68 
2.18 
0.52 
5.30 

13.96 
1.36 
1.52 
0.06 
3.90 
1.60 

10.16 
6.36 
2.06 
1.08 
0.84 
1.22 
1.54 
1.22 
6.40 
2.92 

3.74 
1.48 
1.54 
1.92 
1.50 
1.60 
1.94 
3.44 
3.92 
3.38' 
4.22 
4.10 
4.26 
5.62 

8.34 

0.23 
0.66 
0.28 
0.20 
0.20 
0.86 
0.38 
0.24 
0.20 
0.22 
0.35 
0.37 
0.86 
0.16 
0.13 
0.15 
0.14 
0.16 
0.16 
0.25 
0.19 
0.18 
0.23 
0.21 
0.23 
0.26 
0.25 
0.23 
0.22 
0.33 
0.46 
0.37 
0.43 
0.47 
0.44 
0.52 

6.67 
6.71 

12.42 
38.49 
3.78 
6.07 

27.70 
15.23 

333.59 
5.53 

21 -34 
3.57 

13.30 
7.53 

11.45 
17.75 
11.10 
10.45 
13.03 
3.83 
6.38 
2.14 

13.79 
14.78 
13.49 
16.22 
14.23 
11.23 
9.41 

11.56 

9.90 
11.15 

9.15 

5.98 

10.80 

io. 18 

1.59 
1.61 
1-63 
1.65 
1.67 
1.69 
1.71 
1.72 
1.74 
1.76 
1.78 
1.80 
1.82 
1-84 
1 .a6 

1.89 
1.91 
1.93 
1 .% 
1.97 
1.99 
2.00 
2.02 
2.04 
2.06 
2.08 
2.10 
2.12 
2.14 
2.15 
2.17 
2.19 
2.21 
2.23 
2.25 

1 .a7 

clay 
very stiff fine grained (9 

v d c f  inad 
unkf ined 

clayey silt to silty clay 
very stiff f i n  grained (*) 

mdefined 
unkfined 
tndef ined 
clay 

u d c f  inad 
sandy silt to clayey silt 

cndefincd 

clay 
mdefined 
m d e f  ined 
undefined 
udef ined 
tndef ined 

clayey silt to silty clay 
clay 

silty sand to sandy silt 
clay 

undef ined 
unkfined 
v d c f  ined 
v d c f  ined 
u d c f  ined 
udcf  ined 
&fined 
u d c f  ined 
tndefined 
tndef ined 
undef ined 
u n k f  incd 
&f ined 

UNDFND 
UNDFND 
UNDFND 
UIIDFND 
W F N D  
UWDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UWOFND 
UNDFND 
UND FND 
UNDFND 
UNDFND 
UNDFUD 
UND FND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
50-60 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UNDFND 
UND FND 
UNDFND 
UNDFND 
UND FNO 
UNDFND 
UNDFUD 
UNDFND 

UNDFO 
UND FD 
UND FD 
UNDFO 
WD FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UND FD 
UNDFD 
UND FD 
UND FD 
UND FD 
UNDFD 
36-38 
UNDFD 
UNDFD 
UNDFD 
WID FD 
UND FD 
UNDFD 
UNDFD 
UNDFD 
UNDFD 
UND FD 
UNDFD 
UNDFD 
UNOFD 
W F D  

34 
>SO 
W F  
UDF 
27 

.SO 
UDF 
W F  
W F  

39 
UDF 
41 

UDF 
21 

UDF 
UDF 
UDF 
UDF 
UDF 

32 
29 
28 
37 

UDF 
W F  
UDF 
W F  
UDF 
UDF 
UDF 
lQF 
W F  
UDF 
UDF 
UDF 
UDF 

1.42 
UNDEFINED 
UNDEFINED 
UNDEFINED 

2.22 
UNDEFlNED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

1.60 
UNDE F I NED 

4.32 
UNDEFINED 

-80 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 

2.67 
1.16 

UNDEFINED 
1.51 

UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDE F I NED 
UNDEFINED 
UNDEFINED 
UNDEF 1 NED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEFINED 
UNDEF I NED 



ROCKY FLATS PLANT - OW LANDFILL 

Dr - A l l  undr (Jniolkwski et at. 1985) PHI - Robertson .nd C-110 1983 Su: Nk= 24 

- Note: For interpretation puporcr the PLOTTED CPT PROFILE should be wed with the TABULATED M P U T  from CPTINTRI (v 3.02) - 



ROCKY FLATS PLANT - OU7 LANOFILL 

6. tractor : TERRA TECH - SU Test Date : 08 JAN 93 
Location : 014438 Elevation : 5974.6 MSL 
Job No. : 92-1023 -0% GUI : 35 Feet 
Tot. h i t  Ut. caw) : 108 pcf 

-----__________*____--------------------------------------------------------------------------------------------------------------- 

DEPTH Qc (.vo) FS (avg) R f  (avg) SIN' SOIL BEHAVICUR TYPE Eq - Dr PHI SPT su 
(meten) (feet) (W/d2) (W/d2) (X) (tSf) (XI (dcg) (I) (tsf) -----___________________________________------------------------------------------------------------------------------------------- 

0.25 0.82 19.74 0.17 0.84 0.02 .nd .90 a 39 UNDEFINED 
0.50 1.64 13.0  0.60 4.24 0.07 very stiff f i n  grained (*) UNOFNO WOFD *SO WDEFINED 

1.00 3.28 4.76 0.05 0.66 0.15 sand to silty sand 70-80 44-46 12 UNDEFINED 
1.25 4.10 4.26 0.03 0 .60 0.20 sand to silty sand 60-70 44-56 11 UNDEFINED 
1.50 4.92 6 . 0  0.06 0.51 0.24 sand to silty sand 70-80 44-46 17 UNDEFINED 
1.75 5.74 3.34 0.01 0.24 0.29 silty sand to .ndy silt 50-60 40-42 11 UNDEFINED 
2.00 6.56 2 .m 0.01 0.47 0.33 silty sad  to .ndy silt 40 38-40 7 UWDEFINED 
2.25 7.38 6.52 0.01 0.15 0.38 sad to silty sand 60-70 42-44 16 UNOEFINED 
2.50 8.20 4.42 0.02 0.49 0.42 sand to silty sand 50-60 40-42 11  UWDEFINED 
2.75 9.02 5.14 0.01 0.19 0.46 sand to silty send 50-60 40-42 13 WIDEFINED 
3.00 9-84 4.76 0.02 0.49 0.51 sand to silty sand 50-60 40-42 12 UNDEFINED 
3.25 10.66 5.26 0.04 0.71 0.55 sad to silty sand 50-60 40-42 13 UNOEFINED 
3.50 11.48 5.00 0.02 0.43 0.60 send to silty sand 50-60 40-42 13 UNOEFINED 
3.75 12.30 3.84 0.01 0.36 0.64 sud to silty sand 60-50 38-40 10 UNOEFINED 
4.00 13.12 12.70 0.07 0.56 0.69 SMd  110-90 62-44 25 UNOEFINED 
4.25 13.94 7.12 0.05 0.66 0 . n  sand to silty sand 60-70 40-42 18 WIDEFINED 

2.98 0.04 1.19 0.n silty sand to sandy silt 4 0  36-38 10 UWDEFINED 
5.78 0.01 0.17 0.82 sand to silty sand 50-60 38-40 14 UNDEFINED 

5.00 16.40 2.00 0.01 0.49 0.86 silty sand to sandy silt 40 32-34 7 UNDEFINED 
4 . 0  0.04 0.72 (1.91 sand to silty sand 40-50 38-40 12 UNDEFINED 5.25 17.22 

5.50 18.04 7.82 0.04 0.53 0.95 sand to silty sand 60-70 40-42 20 UNOEFINED 
5.75 18.86 11.% 0.07 0.54 1.00 sand 70-110 40-42 24 UNDEFINED 
6.00 19.69 3.50 0.01 0.28 1.04 sand to silty send 4 0  34-36 9 WEFINED 
6.25 20.51 6.06 0.11 1.74 1-08 silty send to undy silt 50-60 36-40 20 UNDEFINED 

0.75 2.46 3.20 0.15 4.60 0.11 silty clay to clay UNDFND UNDFO 21 1 .38 

::; 

-----_______-_______--------------------------------------------------------------------------------------------------------------- 
Dr - ALL sands (Jmiolkouski et at. 1985) PHI - Robertson and C ~ n e l l a  1963 Su: Nk= 24 

(*) overconsolidated or cemented 

**" Note: For interpretatim purposes the PLOTTED CPT PROFILE should be used uith the TABULATED QnWT froll CPTINTRl (v 3.02) - 



ROCKY FLATS PLANT - OW UYOFILL 

ContrKtOr : TERRA TECH - St Test Date : 08 JAN 93 
Location : 014% E l m t i o n  : 5974.6 MSL 
Job NO. : 92-1023 -ox GUT : 35 Feet 
Tot. Unit U t .  (avo) : 108 pcf 

Dr - A l l  unds (Jriolkoweki et at. 1985) PHI - Robertson and CaIpsndta 1983 %: Nk= 24 

- Note: For interpretation purposes the PLOTTED WT PROFILE should be ued with the TABULATED OUTPUT fror CPTINTR1 (v  3.02) - 



Appendix E 

Borehole Logs 
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RMS MI1 DRIU 8-51, M, CEllENT GROUT 0 0’-19 5’, BENTONITE SEN 19 5’-21 5’, SAND 21 5’- 37 6’, MTML Ewx- FILL 31 6’-3 4’, IXNTK- 
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SIN CLAYSTONE Silty Cloystone with troce of very fine sond light olive 
roy (5 Y 6/21 to olive yellow 12 5 Y 6/81 here stoined by 
!e-oxides, moderotely sorted, porosi ty-lll!, no cement, 
dero te ly  to highly friable smive cloystone with 
mottled coloring due to weotherin increasing silt content 
with depth Hoist 2OX Silt ond 8 ii cloy 

CLAYEY SILTSTONE Clo ey Siltstone uith sme very fine sod Gr 15 Y 6/11 to 

6/11 mderotely sorted, porosity~20!-25il, no cement, hi hly 

fine sod, mottled coloring due to Heotherin thin ond ir- 

I I b t yellonish brom 12 5 Y 6/41 ond 0 1  ive ye 7 IOH 12 5 Y 

to nbderotely frioble, corn osed of vorying pro ortions o 1 
cloy m d  silt, siltstone P ten contoins up to ! Oil of very 

regulor subpral le1 beddi to disturbed be d! in$ not 
fractured, mist to wet !i 5 Sond, 651 si It, and 30f cloy 

:MY SILTSTONE Clo ey Siltstone light olive brom 12 5 Y 5/61 to dive 

, . .  . K el 1 OW (2 5 Y 6/81, vorioble pornsit loX-251, [w cement, 
[ighly , ,  friable, si It m d  cloy v ~ y  t roughout intervol but 
bedd iq is rot opprent, mch ot core heovi l y daeaged 
during 61111~ roiled due to fe-oxide stoining, ueothered 
not fmctcred exce t where donogedl, moist to wet 
lsoturotedl bottom 5’ of intervol stoined bright d i ve  
ye1 low [le-hydroxide stoinl Corbmaceous froyents present, 
especially frm 30 0’-310’ 601 Si It od %I cloy 
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CLAYEY SILTSTONE Clo ey Siltstone light olive brom 12 5 Y 5/61 to olive 
vel i OH [2 5 'I 6/81. vorioble oorositv 10%-251 IX) cement 

'vory throught' intervol ht 
to Fe-oxide staining, eotkred 

dwogedl, moist to wet 
intervol stoined briyht 0 1  ive 

b of core hwvily dmogd 

ye1 low Ife-hyboxide stoinl Corbonocews fmyents present, 
especial ly frm 30 0'-310' 601 Si It and 40% cloy 

;IlTSTONE Si Itstone HI th some clo light 0 1  ive brown 12 5 Y 5/41 to 
olive y e l h  12 5 Y 6/8! oorositv I 201-nl. no cement. 
highly'to ioderotely fribb'le, cloi contmt vories, sub-' 
horizontol bedding occurs in siltiest intervols, not froc- 
t a d  but denoged during drilling, mist 851 Silt ond 151 cloy ( 

iILTY QAYSTNE Si l t  Cloystone Dark grayish brow I2 5 'I 4/21 porosity 
lOX-h, na cenent, slightly to nderotely friable, rodes 
into overlying siltstcxle, not bedded, not froctwed 1 ut 
broken during drilling sli$tly mist 701 Cloy ond 3oX sond 

SILTY SANDSTME Silty Smdstone ti t goy 15 Y 6/11 to 

cenent highly friable internixed w i t h  c 
stone but not bedded ?On Smd, 25X si It. 

6/61, very fine sm, l? mderotely sorted, 

b4YEY SILTSTONE Clo e Siltstone Orb yoy (5 Y 4/11 to' dork groyii brom 
12 ! f 4/21 rosi t vries fron 101 to ~ 5 % ~  no cement, 
sI ightly td!!erote/y frioble, fe-oxide stoins present but 
I imi td, thin irregulcr plorar bedding 601( Si It md 901 cloy 
Si I tstw wi th sore cloy 11 jht 01 ive bmm t2 5 I 5/41 to 
my 15 Y 5/11, porosity#.ll-Z5%, no cenent noderotely 
PrihIe, cloy content vmies l a o x ~ i ~  in thin 1'' intervols 
within siltstme, irregular beddi subhorizmtol, not 

Mol Depth 39 4' 

XLTSTONE 

c 
froctlred, mist 85X Silt ord 15 T cloy 
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Smdy Cloyey Grovel with soc si It Oork brown 17 5 YR 3/21 
cwrse to f ine rove1 Imm-1 5"diomJ ond very fine to 
cwrse sod Ire&-cwrsel in si I ty cloy motrik Uel I goded 
hqular to subrwded gravel, and shmgulor sord Grovel 
cmpased of  granite, quortzite, ond quartz, smd conposed of 
quortz feldspar, od rock fr rents Sone lmt awteriol in 
upper 3'1, noist 461 Grovel, ! I !  1 soxi, 15 c oy, od 111 si ~t 
No core recovery 11 0'2 0'1 

I > '  

>' L( 

Sandy Cloyey Grovel Dork reddish brom 12 5 YR 3/41 Coarse 
to f ine rove1 Imox-2 5"dioml and very fine to coarse sand 
Inem-n d i u i  to cwrsel in silty cloy motrix UelI grded 

ongulor to subongulor swd 
natrix kmel cmpsed ol 
m d  ueotkred gonite  Smd 

Irogients, felds rs micos ond 
mist 401 Grover $% son$ 

No core recovery (3 3'-4 0 ' )  
Si Ity Grovel l y  Sand Pink 17 5 YR 7/31 to strong brolln I7 5 
YR 5/61 horse to fine grovel Imox-2 Z'diom, neon-nediu to 
fine1 md very f ine to c o m e  sod Iwmmediun to f inel 

Smd olso includes ueotkred 
nofic minerols Not bedded 
5Ol smd, 28 si It, and 14 cloy 

S b m y l o r  to shrouded ovel ond 
ond smd corposed of yor g. zite, 
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Grovel ly  Sod Strong brow, I7 5 YR 5/61 Coorse to F me 
grovel Imox-1 5", meun-3/4" dionl ond very fine to coorse 
smd Imeon-medillla1 Uel I roded, subongulor to subrounded 
qroins Grovel conwosed o ? wrortzite md otkr retomorohic 

No core recovery 117 5'-18 0'1 I< 
I l l I i  

Silty Gravelly Sard Oark Brom I7 5 YR 9/41 Hediun to Fine 
grovel (mu-1 1/2", neon-W'dtml, submy lor to rounded, 
ccnpased cf highly titothered grmite, quartzite, pepotite 
uartz, feldspar, od schist Very fine to comt smd Imeon 
im1, shmy~or to shrounh c~~posed OF gwrtz, schist 

to lIoderoteIy roded in C I  ey si It mtrix, very moist to 
wet 131 Grovd, If sod, 21 si It, md 131 cloy 

frogs, gmite frogs weathered 1 elkpar, od RICE UelI 

Ld I' No core recovery (18 3'-20 0'1 
I 1  I 

D 

D 
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No core recovery 118 3'-20 0'1 
Sone os dove 
Top OF bedrock 21 5' 

+"JE Intervol 1 5'-26 2' in o heter tneous mixture of 2 
end mabers lClovev Si ltstone od Smdv !! rltl The mixture 
s i ' t  Ond Jux "'1 - 

vrries in cmpos'hn depending on frohion of the 2 end 
members No bedding feotures appear 

M Y E Y  SILTSTONE Cloye Siltstone uith m e  sad light yellouish br&n 12 5 
Y 6/41 to 0 1  ive el low I2 5 Y 6/81 tiderotely sorted Very 

moderotel friable, minl comprised quartz m d  nafic 

irdicotive of beddi 

4311 cloy 

or fine goined, s J mylor sond, porosit -1511, tm cement> 

minerols v possibly oxides, 1 ~ovy banded colofin my be 

Fe-hydroxide noterio ? !  Slight y moist 12X Sad, 451 silt, ond 
7 low an le froctures ot 2 1' filled 

I LAKY SILTSTOFBE Rewwked m d  disturbed slm$ from 27 5' to 29 2' of SI It 
Eloye Sand uith troce of  grovel 11 ht ellouish brow I 5 
Y 6/41 Fine Orovel Ineon: 5"I.nixe ? 6  wit fine to very fine 
sand in o si If m d  clay notrii shmgulor to subrounkd 
groins ii s w d  m d  grovel 51 Grovel, 38 sad, 3@ si It, 

8 A reworked slw at bottom of cosed intervol 
ord zn cloy 

- NOT IMlICATIYE it BEDROCK LITHOLOGY 

MOY SIUSIONE Interbedded Smdy Siltstone ond Clo ey Siltstone Ilminotedl 
Orrk orovish katn I2 5 Y 4/21 to o 1 ive vel lou 12 5 Y 6/81, 

, sand ;s ;cry fine, noderotely sorted, submylor Porosity 
201[, M cenent) raoderotely friable, strongly Fe stoined 
oloq sme lonrnae m d  adjocent to fe-h droxtde filled 

moterid present 
voids Uavy beddingilminoe and troce o r corbmoceous 
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oflir RILLEO 01/11/93 
JPBIKJ1 70293 ri NmM 152681 lyltA 017 MSENI LlyofIU MIEX; OMIER lINl 2 GEOlffiIST 

EAST rn LocAlIxIMffR 12J BoAEHxf OIAlPTER IINl 6 5 
KMS fN11 MULL 8-51, KSA, 6” 0 0 ’ 4  9’, BENIWTE SEA L 41 9-50 l’, SPIO 50 1’69’, MTURPL BAcKfIll AN BDiTIWnE 69 0’69 l’, MI- 

RpLIZfRS RAlfD AT 9 6’, 29 6’, iM 41 l’ ,  BORMME OIWnEA 10 25’ 0 0’-69 5’ M 3 0’ 69 5’73 ]’, 2’ W 67 1’-69 l’, OtPM TP BEBOX 21 5’ - -  

SILTY RAYSTME Si Ity Cloystone wi th o troce cf smd Ver fine smd’occurs 
on1 within si It beds broyish brown 12 5 5/21 to 0 1  ive 
el ! 3  ON 12 5 Y 61 I hove 33 2‘, groyish brow to light olive 
[row 12 5 7 5/41 belal13 Z J ,  m e  strongly le stoined 
obove 33 0’ Uell to roderotely sorted, orosity vories from 
loII in cloy-rich beds to 201 in silt-ri chp beds with smd, 
aderotely to highly friable, moinly cloystme obove s2 8’ 
od illcreosin silt content with depth with o mox silt 
content of 40 !I Uovy loninotions, very thin beds Hoist 51 Sond, 
7m cloy, od 2% SI It 

CLAYEY SILTSTOM [ lo  e Siltstone with sme Sad Siltstone Grayish brom 

well to mderotely sorted subqulor, porosity = 251, ~NI 
cement, noderotel to highly frioble No systemotic struc- 

slrfoces ive nottled oppeoronce tloist 101 Sod, 701 silt, 

12 !I 1 5/21 to olive yelh 12 5 Y 6/61, very fine sod 

tures, 110 plomr L ding tprent, fe stoins olmg irregulor 

od zm c 9 oy 

SPNOY SILTSTONE Smdy Siltstone with some cloy Oork ish brown I2 5 Y 
4/21 to I 1  ht yellowish brow 12 5 Y &!! od olive yellou 
I2 5 Y 6/67 Very fine sod, we1 I sa-te s h y  lor 
orosit =251-30!, no cement, highly fri le No bedding or 
Pmterral systemotic strllctures ore Opprent, re stoins m 
inegulrr surfoces ive mottled oppeoronie 2E Smd, 
551 si It, ad 251 c ? oy 
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SANDY SILTSTIAVE Smdy Siltstone Hith sone cloy Dork o ish brown I2 5 Y 
4/21 to I I ht ye1 louish brow 12 5 Y bd od ol ive ye1 IOU 
12 5 Y 6/67 Yery fine sod, dl sorted submylor 
musit ?Hl!, no cement, highly frioble No bedding or 

!nterd systaatic structures ore apparent, re stains on 
irregulor surfaces ive iottled oppeoronce 201[ Sand, 
551 silt, Md 251 c 9 oy 

SILTY QAYSTONE See description below Same os intervol 43 0’45 8’ 
No core recovery I42 1’-43 0’1 

!L7 - 7 
) ‘ / / SILTY SANOSTDNE Si Ity Stmdstone Olive goy 15 Y 5/21, fine to very fine d 
> ‘  
I( 

. 

smd md silt, troce 6 cloy Hell to noderotel sorted 

LOW o le cross-Ioninotions present fiI Sod, I cloy, od 
swlar, porosity = IO%, GOCU cmt si,& friable 

>: 241(Sl ? t 

kTSTN Si Itstone with soc cloy Very dork groy I5 1 3\11 porosity 
= 151( cOc113 cenent hihlv friable where cement &sent 
nodthtely friable klsehke No beddin not frocturd 
but highly distlrbed md cruPbling 85% 9s iIt ond 151 cloy 
No core recovery 147 8’49 0’1 



RPLIZERS RACm AT 9 6’, 29 6’, M 47 l’, BOAEHOlE OIMTER 10 25’ 0 0 ’ 4 9  5’ M 3 0” 69 5’-73 3’. 2’ MP 67 1’49 l’, OtPTH TP BEDIRK 21 5’ - -  
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No core recovery I49 7’-51 0’1. 

SILTSTONE Sme os abave, rot disturbed 

No core recovery I51 9’53 0’1 

SILTSTONE Some as above, not disturbed 

No core recovery I53 5’34 0’1 

SIlTSTONE Some os above, not disturbed 

No core recovery I58 35’39 0’1 

NOSTONE See description belar 
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STATE Wwt GODAOIWTE IOTM U P T H  IFTI 13 3 FROUM ELNATIMi [FTI 5993 11 PAOJCT NUIBEA 989013 LOG OF EDRING MBER 

mir ~ I L L E D  01/11/91 70293 MTH ‘152681 Nil Du1 FEINT LiWIU CASIN; DMTR lINl 2 GEOLOGIST 
EAST m LOCATDR NBBER 123 BOREHIE OIMflER IINI 6 5 

REMlKS MI1 ORIU B-57, t6k “l 0 0’-419’, BDiTDNITE S E A  1 41 9 ’ 9  l’, SdNl 50 1’69’, NATLRlAl BAMFIU fiNl IDiTONITE 69 0’69 l’, CENT- 
RpLIrmS RhJlJ RT 9 6’, 29 6’, M 41 I ’ ,  BMlDlOlE DIMER 10 0 0 ’ 4 9  5’ fW(0 3 0” 69 5’-73 3’) 2’ SUlP 67 1’-69 1’. NPTH TP BElxlDcK 21 5’ 
t u  z w  w >  0 0  

w w  
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I 
MUSTONE Sondstone ui th some si I t  Groy 15 Y 3/11 to very dork roy 

15 Y 6/11, very fine to f ine sand. some si It, some cor 1 on- 
oceous mo’teriol % I  I sorted, subon ulor to subrowded, 
orffii t i51-8~ depending on SI I 9 /cor~onoceous content, 

!rm Call3 cement, noderotely to highly frioble, noinly 
mrtz  and m f i c  ninerols Ipyroxent, oxides, hornblende? 

Pgreen~~,  troce of rose quartz (no micos, f e ~ r ~ s p o r s ~  Finely 
lminoted ond cross-lwinoted, corbonoceous loyers mork bed- 
ding surfaces, cross loninoe ore trou h sho d md He e 
sha d COCO3 more obundont beiou 65 i J P  85 Sod ond d9 5i si It 
66 1-66 5’ Sulfides present, disseminoted on bedding surfoce 
Ipyr I telcholcopyri tel 

NDY SILTSTONE Smdy Si ltstone uith SORR cloy Very dnrk groy 15 Y 3/11 
Smd is f ine grained) cm sed doninuntly of uortz and 
R ~ I C  oxides, porosity = p” 51, sme to troce Co 9c 03 cmmt os 
coliche, some corbonuceous a ter io l  Beddin ~ppeors dis- 
turbed, convoluted Hoist 25X Sand, 601 si 9 t, ond 15X cloy 

no cement, troce o f  6 d03, slightly to non-frio P le, 
[LTY ClAYSTONE S i l ty  Cloystone Ver dork yoy 15 Y 3/11 lou rosity IlOXl 

troce of corbonoceous moterial Appears mossive uith rore 
lorainae morked by carbonaceous moteriol on bedding surfoce, 
not fractured Hoist 70% Cloy md 30% silt 
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SILTY BAYSTONE S I  It Claystone SQO as dove 
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subon lor ‘to subrounded, Cmprlsd of quartzite ond I n e w  

67l smd, 71 cloy, md 7% SI I 
! 9 rixk r rogs Not bedded Hell  oded Slightly moist 1 X Grovel, 

No core recovery IO 7’-2 O’i I 
Grovel ly  Cloyey Smd Groyish brom 12 5 Y 5/21 dork groy- 
ish brom ( 2  Y 4/31 and dork reddish gro I2 5 h 416) 
fine grovel Sond subangular to subrounded, comprised of 
quortz ond o troce of dork minerols ond rock frqs Grovel 
submgulor to subrounded, comprised of igneous rock fro 5 

stoining horse to fine and Imeon-fine 1 Hith coorse to 

and uartzite Not bedded, oorly sorted S l i g h t l y  mois 9 . 

151 !ravel, 63% and, 141 c ! oy, ond 8% silt 
No core recovery I2 9’-4 0’1 

Sone os above ke description 6 0’-7 I’ 
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No core recovery I13 8’-14 0’1 

No core recovery I16 4’48 0’1 
Sane os above See descriptim 14 0’-14 6’ 
Scmd with ruvel md clay light yellowish brown 12 5 Y 6\31 

57 md very fine to very corse smd Inwn-fine to redid 
Groins subargulr to subrounded, colnprised of quortz and 
quarztitic Rtonrphic rock froy with obmdant fe-oxide 
rms below 20 0’ hderately we1 I odd, IK] bedding 

41 silt, md 71( clay 

4 
doninotes 9 o 20 0’ Fine to cwrse gravel lawx-Z”, neon- 25“- 

!mrser below 21 0’ Slightly moist T II Grovel, 8211 sond, 



MO AT 3 8’ PHO 24 2’8 2‘ sup 22 8’-24 8 ’ 8  KPTH Tom B 8’ 
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Cloystorte 11 t brownish jroy 12 5 Y 6/21 hove 25 0’ to I i  ht 

dork vellowish brown (lb !R 416 3/61 Core is thin. 
olive brown I ? 5 Y 5/31 ellowish brcm 110 YR 516, 5181 o d 
extrded due to rove1 

ellowed reos “I- to s 
silt Porosity-5 4 -1B PS 

bddi SII htly noist 
Toto1 n a !  epth 6 0 
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7 No core rmini offer sm ling Field description - 
Si Ity grovel-son ! i o  wixture rk brom Grovel moximum dim 
>I", rounded, increosin clo content b e h  1 l', moist 
1k$e dlpl icote BH7M % I  ST '-1 5'1 

Smple recovery 1 15'-1 4' 
Saie os ohve 

~ 

No core recovery 1 5 ' 2  0' 
Grovel ly Cl ye Sand Red I2 5 YR 4/61 to very dusky red 
I2 5 YR 5/21 eoorse to fine ovel lmox-2, eon-I' dim1 

motrix, well groded kovel ongulor Mere broken1 to sub- 
oqulor, sod suban lor low plosticity motrix Grovel 
cwhpsed of  uortzi e ond ronite Sond composed of  quortz, 

and coarse to very fine sand r meon-cornel in silty cloy 

felkpr o 4 ' 1  rock frogs ot bedded, rsoist 35X Grovel, 
388 sand: 208 cloy, 7x Sllt 

Smple recovery 2'45'-2 7' 
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l?@l No core recoverv 17 7’-18 0’ 



I ENlMIZlRS RaD AT 3 5’, 21 O’, AEB] 45 ?’ 2’ W 49 O’-%’. DEPTH TO BmRoo( 21 3’ - -  
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a A 7 s 1 IN E Si I ty Cloystone 11 t brownish groy I2 5 Y 6/21 to I ight 

&hi, to nderotely frioble, laossive, not froctured - but 
ccre is broken by drilling increasing silt content with 
depth 751 Cloy and 25% si It 

ellowish brom 12 !! Y 6/31 Porosity4N51, no cenent, 

Clo stone with xw si It 01 ive gro I5 Y 4/11 to dork groy 
stone, IID t o  201 in weathered oreos. no cement, sliohtlv to 
I5 !fi 4/11 Porosity is vrrioble, 5 E in undisturbed cloy- 

mdw-bte’ly frioble troce of corbonoceous n o t e d  dispersed 
tkw cut ((111 hot bedded sossive llottled color 
vrio t ions, not froctured hist YO! Cloy m d  101 silt 
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x -- I+---= : . -- - CLAYSTDNE Sone os ohve but 0 1  tve ye1 I O N  I2 5 Y 6/61, 36 0 ’ 3  0’ 

CLAYSTONE Claystone some os intervol 29 1’36 0’ hove 



CDiTRPlIrmS RAGlO AT 3 5’, 21 O’, IWD 95 7’, 2’ W 49 O‘-%’, DEPTH TO BEDAoo( 21 3’ 
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-- 4 CLAYSTONE Clovstone s m e os interval 29 1’36 0’ dove 

t=3.-4 - - -I 

-- -- -- - -- - CLAYSTONE 
-- -- 

Cloystone with sow corbonocews noter io1 Very dork goy 
110 YR 3/11 Porosity%l5X, no cement, slightly frioble, 
contoins block cerbonoceous froos of voride size [uD to 

- _ _  --- 

c c m e  sad1 with one thin bed hntorni coalilike c h o n -  
ocems fr ments Not fractured, troce 3 COCO3 bist 
9Zl Cloy, ? X silt, old 3 corbonacews noteriol 

RAYSTME Silty Clo stone Grayish brmn 12 5 Y 5/21 to light olive 

7) brow 12 5 Y 5/41 tbttled colori prosity6!! no ceinent, 
not frioble troce cf CdO3 ot 45 
Hoist MX hay urd 30% si It 
Toto1 Depth 46 0’ 

Hossive, not froctured 
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No core rmoini ofter sopiing Field descri tion - Smdy 

$1 I 
No %every 0 6’2 0’ 

Grovel to Grovel 7 y Sad Dark brom to strong 1 rum, 
st 

Gtl Srndy Grovel l ight 0 1  ive brown 12 5 Y 5/41 to stroy brom 
17 5 YR 5/61 Coarse to fine orovel Inx-1 112“. rem-l”diom) 
od cwrse to very fire smd l‘meon-nediu to d m e l  in 
cloyey silt motrix, Hell rded kovel oyulr to sub- 

Smd subangulr to subrounded conpose of quartz, od rock. 
frogs Hoist little core renoining ofter sonpiing 501 
Grovel, 38 srnd, 81 silt, and ‘I cloy 
No core recovery 13 8‘-4 0’1 
No core rmoini oftr smpl in field description - Smdy 

rwdd composed of yor 9 z schrst, rtzite, granite 

Gravelly Cloy, 7 o ive goy, MIS 9 

No core recovery 15 3’-6 0’1 

No core rwloini ofter soipling Field description - 
Grovel1 Silt o 3 Smd nixtlse Very Ii$t brown to olive 
bmwn li3 ssrve, not bedded, moist 

No core recovery I? 0’4 0’1 

No core remoining after smplin Field description - Cloyey 
Smdy Grovel 01 ive to ye1 lowis ;I brown !ossive, not bedded, 
mo i si 

~~ 

No core recovery (9 6 ’40  0’1 



c c  z w  w >  
0 0  
L O  
w w  n u  

MR 

lURl 

DRU 

ORU 

No core reoining ofter soplin Field description - Cloy, 

Not bedded moist 
Si It Sand Grovel nixture Ye1 9 ON IS^ brown to dark born 

No core recovery Ill 2’42 0’1 Y 
No core raoining ofter sopling Field description - Some 
os obove 

No core recovery I13 0’44 0’1 

No w e  remining dter sogling Field description - Sone 
os obove wi th increasing grovel content 

No core recovery I15 1’-16 0’1 

No core remorning ofter solpiing Field description - Sme 
os hove 

’ No core recovery 116 9 ’48  0’1 

No core remoini oRer solpiin Field description - 
Grovelly Cloye ?ilt m d  Sod & i n  to dork brcun Not 
bedded possid/e co~ ihe present ot tme, moist 

No’core recovery (19 0’-20 0’1 
I 
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No core remoinin ofter smpling Field description - Cloy, 

reddish brom Troce of  col iche, moist 
S i l t  Sond, md ; rove1 mixture light olive brow to dark 

No core recover 121 3’-22 0’1 
Top of Bedrock z 1 3’-22 0’ 

SIlTY CLAYSTONE Si Ity Cloystone 11 ht brounish groy I2 5 Y 6/21 ond I ight 

stoined by le-oxides or hydroxides Porosi ty~lOX-2OX 
depending on si It content, si I tier sections hove higher 
porosity Hoderotely to sIi tly friable Composed of 

ui th some groding of si It not froctured Hoist 
A sin le cobble present, but probobl not in place - I ikely 

0 1  ive brown 12 5 Y 9 131 to reddish ye1 I O U  I7 5 YR 6/81 uhere 

vorioble proportions of si I 9h ond cloy Not bedded, mossive 

pushe 1 hm uith the core barel 70 1 Cloy ord 3111 silt 
lSai?olt dwl /cote BH70024ST 22 0’-24 0’1 



p 

I No core recovery (29 9’-30 4’1 

No core rmining after smpiing Field description - 
Cloystone olive yoy od mottled uith orrn fe-oxide 
stoins hssive’ not bedded Hoist to slig,tly r Roist . 
No core recovery I31 2’-32 0’1 

Sme os obove 130 (’-31 2’1 

> ‘  

- - ? CLAYSTME -- -- -- --_ ---  --- 
--- - _ _  --- - _ _  --- --- 
~- - - --- 

Grovel old 101 si It 

I / I - - - - I  I 

I c - - 1  I 

CLAYSTONE Sone os ohve with dditionol s ~ l l  Fe-oxide concretions 
present 38 1’-38 3’ 
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CLAYSTONE Some os above 
ISowle dupl icote BH70034ST 38 1’-42 1’1 

1T-i No core recovery I41 8’-42 1’) 

1 1  rL---=. 

-- CLAYSTBE 

-- 

Cloystom Hith SOP corbonacews lnoteriol Dork brom I7 5 
YR 4/21 with slediurn smd-sized frogs tf block corbonoceous 
material Porosity(lO1, no cement, S I  ightly frioble, not 
bedded Cloystone smeared dlring dri I I ing Yl Cloy od EX si It 

-- 
h +---A - 

CLAYSTONE Cloystone with sone si It light 0 1  ive brom 12 5 Y 5/31, 
o l  ive ye1 low I2 5 Y 6/61 md doh groyish brom I2 5 Y 4/21 
Troce of hM13 thro hout wi th  so^ concentrated ot 54 0’45 0’ 

at 45’ 8 55’ parosity4l1, no cement nokrotely to highly 
frioble, IK) beddin apporent except where corbonoceous 
mteriol norks su b;i orizmtal bedding surfaces - irregular 
od thin to mediuB thickness Not froctred, but cornonly 
broken by dr i l l ing  851 Cloy md 151 s i l t  

Cortnnaceous noterio l? olso present throughout, but loco1 ized 

No core recovery I47 6’-50 1’1 



Y I 137 2’451 S’, UNmKIZERS RAUO AI 17 0’, 31 o’, 51 0’, ?l 0’, 9 O’, 117 O’, 137 O’, 2’ stxlp 136 0-138 0’ I CEPIH IO BEOAOM 22 O’, AOIAAr IA9IUEO 56 6’-151 5’ J W  
~m 
R I  , ^ ^  

m 

50 1‘31 3’ 

Bmxwsl 

WmWsI 

9 1’-53 8 

M 

-- -- 
No core recovery 153 8’34 1’1 

CLAYEY SILTSTON Cloye Siltstone with sme corbmoceuus noteriot 

F gruy v 5 Y 3/11 Prosit -10X-15Xj no cenent, 

bto 2 ccrixnacews noteriol od troce of COCOI If!ts 
511 tly frioble fine o very fine sold-sized fr s 

voids1 Uwy horizontol bedding norked by I ighter si It ond 
block ccrborocews noteriot on bedding surfaces, bedding is 
thin, not froctlred kist 6oX Silt, 3511 cloy, and 51 
carbonacews nateriol 
No core recovery 957 6’38 1’0 

No core recovery 159 1’-59 3’1 

rd-/ 1 CLAYEY SILISTOE Sane os obove ’ 

I 

B 
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59 3’6: 

I) 

3 5’-11 

D 

MYEY SILTSTONE Sme os obove 

No core recovery 163 4’-63 5’1 
CLAYEY SILTSTONE Some os ohve Hith odditimol description - Hord CO~C~I~~OUS 

lminoe scottered betuem 64 2’-66 0, cnd hord broun SI It- 
stone nodules scottered belou 61 7’ 

SILTY ClAYSTONt See description belw 70 0’-71 9’ 
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SIlTY DAYSTONE Si I ty Cloystone Very dork groy 15 Y 3/11 oCcosionol hord 
si I tstone nodules [si I ico cemmtedl, troce $ corbomceous 
laaterial, porosi @I-1011 Ar i I loceous caent ond scottered 
traces of  colcorews cesRnt i Iiqhtly to mn-frioble Vque 

. 

wov losinations, grain size disfribitiw wie s  siltie? ot 
70 6'-71 0' od more clw 71 2'-71 5' hist 59 Clov. 4Zi 
SI It, and 3X corbonoceok noteriol 

I ' 

:LAW SILTSTONE Clo e Siltstone to Silty Clo stone Very dork goy 15 Y 
Yl! b dork qroy 15 Y 4/11 lories from silt-rich to cloy- 
rich intervolz hord silicified siltstone nodules thinly ' 
scottered thrw hout Porosity rotyes from 011-15% ond. 
uith trace of colcorews cement in some portions Roderotely 
to non-frioble, mostly slightly friable Troce corbonoceous 
moteriol Isme ZORS richer thon others1 Not bedded to 
lainoted Isubhorizontol, oroilel to wovyl kist 
Hord colco~eous lenm on B I imestme present at 96 3'47 3' 
Isad sized to 114' lasince) 5011 Cloy, 401 si It, ond 1OX 
carbonaceous m ter io I 
Oorker color 87 0'-93 0' md 96 5 ' 4  5' 
Si I tstone nodules present, but mst notoble 88 0'-96 0' 

corresponds wit 19 groin size voriotion Prgilloceoos cement 



r ich interval; lord si I icified si I tstone nodules thinly ' 
scottered thrw h w t  Poroslty ronges from oll-15X ond 

uith trclce of colcorews cement in soc portions aoderotely 
to rton-frioble, mostly slightly frioble Troce corbonoceous 
moteriol lsme zones richer than others1 Not bedded to 
lminoted lsubhorizontol, or01 le1 to uovyl kist 

Isond sized to 114" lminoel 508 Cloy, 4m si It, ond 10% 

correymds H I  t ;i yoin size voriot ion Argi I loceous cement 

Hord colcoreous lenses w B I inestone present ot 96 3'-97 3' 
corbonoceous noteriol 
Dorker color 87 0'-?3 0'  m d  96 5 ' 9  5' 
Si Itstone nodules present, but most notoble I1 0'-96 0' 
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GLAYEY SILTSTOE Clo e Si I tstone to Si Ity Clo stone Very dork yoy 15 Y 
1/11 ib dcrk yo 15 Y 4/11 bries fron silt-rich to cloy- 
rich intervols crd silicified siltstone nodules thinly 
scottered thrw out Pros i ty ronges From 01(-1511 od 

with troce 6 colcorea~s cenent in some portions moderotely 
to  mn-friable, raostly slightly frioble Troce corbonoceous 
noterial Isone zones richer than others1 Not bedded to 
lminoted lsubhorizmtol, crollel to wovyl bist 

land sized to 1/4n lcnainoel 5011 Cloy, 401( si It, ond lo$ 

correspmh wit I yoin size voriotion kgilloceous caent 

Hasd colcaseous knses on B itnestme present ot 96 3’-91 3’ 

corbomcews noteriol 
Dorker color 87 0’4 0’ ond 96 5’-99 5’ 
Si Itstone nodules present, but most notoble 88 0’-96 0’ 

I 

D 

B 



lominoted Isubhorizontol, pro/ le1 to wovyl bist 
Hord colccreous lenses md I ilnestone present at 96 3’-97 3’ 
[sod sized to 11T loinoel 50l Cloy, 901( si It, ond loll 
corbonocews moteriol 
Oorker color 87 0’-93 0’ md 96 5’-99 5’ 
Si Itstone nodules present, but most notoble 88 0’-96 0’ 

/ /  

( / /’ SILTSTOUE 

( /  / 

to Clayey Siltstone Groy 15 Y 5/11 
aderotely frioble, troce of  
of silt to very fine sod 

cemt  HI th troce OF 
/ /  i / /  size No opporent beddirq hist 751 Si It md 251 cloy 

- 
SILTY 

1 /-7 12; > -/- 

> E! I / - 

> -/-- 

A /-7 

~i~,It~,U~ystor!t Very drk  15 Y 3/11 to black 15 Y 
at zones si It ier TT o lovev Si I tstone Porosi tv-51- ln, rgiI~oceous cenent with trukiof CII~COT~OUS cemenf 

throughcut, slightly to nm-frioble Troce to m e  corbon- 
ocews moteriol Icly to si l t  sizedl llossive to ~ o v y  ond 
cmtortd lminotioffi kist 751 Cloy, 2011 silt, and 51 
carbonaceous rater io1 
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JLTY BAYSTONE SI Ity Cloystone Sore os hove 

ILTSTONE S I  I tstone t o  Clayey Si I tstone ord Sondy SI I tstone Gro I5 Y 
thinly silts, trace to %me clay, troce to some very fine to 
fine, shmylor to rwnded quclrtz sond well sorted 
Porosity-5HlI in cloy-rich loyers, 15f-20% in si It-rich 
loyers, and IO! in sand zones Host ly or I I loceous cement, 

ore nicrit ic 1123 0’-123 3’) OT very colcoreous 1122 6’424 1’) 
Slight1 to moderotel frioble Troce to so% corbonoceous 

porollel to cross-bedded h s t  701 Silt, 2oX cloy, ond 101 sond 

5/11 to block I5 Y 2 5/11 od dork goyish brom 12 5 f 4/21 

m e  zones with troce o r colco~eous cemen 3 , od feu zmes 

moterio i Ill? 6’-138 IJl 140 1l-140 5’1 ttostly lminoted - 

I 

D 

b 



A 

c 
W 

A W  

u s  
z z  
o w  
w 2  

o s  w c  a m  

n 

c m  
u a  

e a  

(I 

123 0-12 
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SIlTSTONl Siltstone to Cloyey Siltstone ond Sondy SI ltstone Som os 
above 
122 6’-124 I’ Colcareous zone 

No core rcovery 1122 9’-123 0’1 
SILTSTONE si Itstone to cioyey SI I tstone od sandy $1 I tstone Some os 

OhVt 
i2j OJ-123 3’ ticritic zone 

No core recovery 1121 3’428 1’1 

USTONE S I  I tstone to Cloyey S I  I tstotx od Sondy S I  I tstone Sort os 
above 
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/ /  
/ /  
/ /  
/ /  

iIlTSTONE SI  I tstone to Cloyey SI I tstone and Sondy SI I tstone Some os 
above 

No core recovery I133 1’-133 3’1 
S I  I tstone to Cloyey SI I tstone and Sondy SI I tstone Some os 
above 
137 6’48 1’ concentrot ion of corbonoceous moteriol 

IILTSTONE 
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1 

! 
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5NhU 
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SILTSTONE 

CLAYSTONE 

Si I tstone to Cloyey SI I tstone and Sondy SI I tstone Some os 
obove 
190 1’440 5’ ctmcentrotiwl of corbonoceous rnotertol 

with sone silt m d  corbonoceous noteriol Very 
to block I5 Y 5/11 Porosityl51-151, ixl 

to rnoderotely rrioble, vorioble percentage 
moterial, most or nic rich beken 148’- 

149 0’ ond be lo^ 150 0’ where cor E 1111ceous Bwteriol nokes up 
101-151 of cloystone Trace of COCO3 dispersed throughout, 
not froctured, but broken during dri I I I Core surfoces 
morked by dessicotion crocks at tme c l  o 19 due to 

Caborxlceous mteriol occurs o h g  subhor~zwltol thin beds 
below 148 0’ ttoist 90X Cloy, 8% S I  It, ond 21 corbonoceous 
noter10l 

drying sime core recovery No opporent ”E! b I! 
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:LAYSTONE Sone os obove 
Toto1 Depth 30 3' 
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6 2'6 9' 

1 
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9'-8 

Smdy Grovel l y  Clo  Very dork grayish brolin 12 5 Y 3/21 
fine grovel Imeon- 1 " dioml, ongulor to subrounded Very fine to 
coarse (neon-very fine - sledid sand, suh ular Si lty  

Smdy Cloyey Grovel Dark red 12 5 YR 5/61 to red 12 5 YR 
4\11 Coarse to f ine grovel lmxr3"diml and very f m e  to 
coarse sond in silt cloy motrix \ell ded Subrounded to 

osed of swinly quortzite and quortz Hith metwKirphic rock 
Froginmts, feldspor, mfic minerols tloist 401 Frovel, 31% sond, 
20% cloy, ond 9% silt 
No core recovery il 0 ' 4  9'1 

Cl 

cloy motrix, some or mic cmtent bist 15 1 Si l t ,  14% 
grovel, 37% cloy, o 1 4Ol s m d  

ongulor grovel Ibro II en from drr I I ingl i ovel ond sand com- 
;c 

ic Soe os above 
ill Sondy Silt Grovel Light yellowh brom I2 5 Y 6/31 to 

oink 17 5 !R 7/61 Verv c o m e  to fine wove1 Inox~3"diornl 
bnd c o m e  to very fink s m d in cloyey i i l t  motrix Uel I  
roded Shmgulor to subrounded ovel - angular Hhere 

weathered gronitic moteriol Grovel conposed of quortzite, 
wrtz, groni te, setoswr hrc rocks SI ightly norst 461 Grovel, 

Iroken Angular to subrounded sm f conposed moinly of 
971 sand, 111 silt, and f 16 cloy 
No core recovery I3 2'-3 9'1 

tl Some os above 

C Grovel l y  Cloyey Smd Strmg b u n  (7 5 YR 5/81 horse to 
fine grovel inox-1" dionl od very fine to coorse smd in 
si I ty cloy atrix We1 I groded A u lo r  to sukourded grovel 

nwphic rock and ronite Sard noinly yrtz Hith sosle 

smd, 1811 cloy, od 6X silt 
Nn core rwrv lh 9 -7 9 I 

ord smd, Grovel ainly quartz m F quartzite with m e  neto- 

feldspor md gmi 9 e fe-stoined awtrix, mist 361 Grovel, 4011 

SI] 3 Grovel cm sed qwrtzite, 

gronite Troce of COCO3 SI ightly mois ? 551 bovel, 26% 

, I  

I: hi? &VFl ' 
ti 17 5 YR 5/81 Coarse to fine 

very fine to cwrse and in cloyey 
A u lo r  to subrwnded rove1 tmd 

rocks Smd moin quortz, mofic 
or, rock fr s schist m d  Fd 

sand, 11X cloy, od 81 silt 
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No core recovery 112 9 ’ 4  9’1 

In Sone os obove 
I $on$ Clay with  some silt ad truce of me1 11 t 0 1  we 

ray 15 Y 6/21 to reddish yellou I7 5 YFfblll k$m to 
line govel ord fine to c o m e  sod, poorly graded in si Ity 
cloy notrix Suhngulrr grovel md sod low plasticity 
notrix Sold md grovel cmposed d quartz md feldspq w d  
rock fr rents of weathered gronite urd uartzite with some 

6oII cloy, od 151 si It 
netmor$c schist Troce of COO3 tlois 9 51 Grovel, 2I.l sond, 

tl Sone os interval 18 1’42 9’1 
Sa, Cloy with sme silt 11 t yellowish brown I2 5 Y 6/31 
to o ive ye1 low 12 5 Y 6/81 dim to very fine sod in T t 1 

silt clojl notrix, poorly groded, 

spar, ad micos Slightly moist E! 
sm dy low plosticity notrix Sard cm 

Smdy Clo to Cloyey Sad with sone grovel light yellowish 
brow I2 5 1 6/31 to 0 1  ive vel low 12 5 1 6/81 fine to ned- 

c 
IUI grovel lnux~l/2”dianl ard very fine to corrse smd 
Inemf ine-medid in SI I ty cloy mfrix, noderotel roded 
low plasticit natrix Sard cm sed OF wrtz fe 12 par, 
28 silt 
micas Slight 1 y moist 51 Grover 451 sid, 3dlI cloy, ord 

n See description next pay 
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LEG41 No core recovery I25 3’-25 9‘1 

-- I - -- CLAYSTONE Clo stone Gr IN51 royish brom od I ight 0 1  ive brom - 

12 5 7 512 to! 5 Y d!l Cloy trith troce of silt Porosity: 
lO! due to weothered voids, no cement, mn-frioble to 
S I  I tly-frioble h e r e  titothered No opporent beddig 

potches lightly moist 961 Cloy od 91 silt !! mot P led o eOrollce due to Fe-oxide stoining in i r r e y l o r  -- -- -- - -- 
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- - I CLAYSTONE --- - _ _  --- 

to mderoteI Friable No o orat kdding not fracto% ’ 
lloist 851 d o y  and 1511 si I P 

No core recovery I38 3’-38 5’1 
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SILTY IIAYSTMJE SI It Cloystone Very dork groy 15 Y 3/11 to dork groy I5 
Y 4/11 orosrt 41, troce of COCO3 cement, slightly fri- 
oble tdce of /ire [fine-medium sond size1 corbonoceous 
moteriol lfrogmentsl throughout - most oblndont ond coorsest 
betueen 42 0'-43 0' No o rent bedding not Heathered, 
not froctured Hoist 201[ Y ilt md BOX cloy 

No core recovery 142 9'-43 5'1 

7 - - SILTY CIAYSTONE Some os above 
~ - /- 
7-- 
. - /- 

7-- 
. - /- 
7-- 
- /- 
7-- 
- /- 
7-- 
- /- 
7-- 
- /- 
7-- 
- /- 
7-- 
- /- 
7-- 
- /- 
7-- 
- /- 
7-- 

No core recovery (48 4'-48 5'1 
IITY MYSTME Soe os above 

. .  

/ / I'SILTSTONE See description b e h  Same os 50 0'-52 3' 
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55 6’3 

!ILTSlONt Si I tstont HI t h  some cloy ond troce of sond Very dork 
(5 Y 1/11 Troce of very fine sond be lo^ 51 0’ Porosi 
lD, strongly CoCOj cenented 48 6‘-49 O’, troce of 
tkoughwt, mderotely frioble Troce of silt-size corbon- 
ocecws mteriol Sod caposed of quurtz and rnafic oxides 
tlffisive to very finely lominoted beheen 52 0’-53 0’ Not froc- 
turd, not weothered tloist 851 Si It, 101 cloy, m d  (51d sod 

[LTSTMJE See description bel& Some os I53 5/55 6’1 
No core recovery I53 2’53  5’1 
Si I tstone ui t h  troce tf cloy, ver fine smd m d  SOE corbon- 
ocecws lnoteriol Yer dark groy I 5 Y 3/11 to dork groy 15 Y 
4/11, prm tyw51 here sondy, troce of COCO3 cement, 
lgderotely frioble laminoted Bedding lorme rorked by 
smdier beds m d  block corbwloceous rnoteriol m si Ity bed- 
ding surfcces ION on le plmor to M V ~  cross loinotions 
present Not bocture 1 Ioist 51 Smd, 71 cloy, ond 881 S I  It 

1 
lTSTONC 

SSTONE Siltstone ki th troce of  carbonaceous noteriol Very dork roy 
15 7 1/11, porosity-51, troce of COCO3 cecnt No omoren 9 
bedding Inaksivel ’Su i  fine to cwrse sand size cdrbonoceous 
moteriol disseminated tkwrghwt Hoist 951 Silt ond 51 cloy 

IEY SILTSTONE See description next pqe 
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MY SILTSTONE Clayey Si I tstme tu th CoCO3 deposits m d  troce I$ ver f ine 
smd Very dork groy 15 Y 1/11 Sand COB sed noinly o 1 
uartz md mfic oxides, rosity%l5, eo Cd03 cenent 

!tnu$wt intervol In0 1 secondary deposit not caentl, 
mderotely friob!e Cor b m e w s  moteriol present os fine 
frognents Not froctured but domoged during drilling tloist 
5% Smd, 151 si It, and 20% cloy 

[ITSTONE SI Itstone wifh trcce tf very fine sond, cloy, ond corbon- 
ocews mteriol Yery dork groy I5 Y 1/11, sond cmpsed 
moinly f uartz and mfic oxides, orosity~?%-lO!, no 

Hossive to wo lominoted, not froctured but domo d during 
drr I I in Cdi! present in top 1 0' of interval gist 
901 SI I?, 5X sond, 3 cloy, and 2% corbonoceous moter io1 

cment, R erotely frioble, troce o 1 corbmoceoffi moteriol 

\YE7 SILTSTOM Cloye Siltstone with troce of very fine sod Oork MI 15 
14/11 smd conposed noinly OF quartz, prosit 
depending on cloylsmd content, mderotely frio 

old 2m cloy 

orgw i c moter iollcorbonoceous thrwghwt Cross- Iom inoted, 
IN angle plonor to wedy-shoped cross lorme mrked by 
block corbonocews mteriol on bedding surfoces Not 
froctured Trcce of  COCO3 depDslts Hoist E Smd, 18 si It, 
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JLTSTONE Siltstone Oark ray 15 Y 3/11 wth troce of very fine sod 

ceent, moderately to slightly friable Hossive to Tidy 
lominoted, trace f carbonaceous ateriol, lomime ore IOH 
angle, plonor to wvy surfaces soraetimes cwted Nith corbon- 
ocews nateriol bt fractured not weothered hist 316 knd, 

Smd moinly quor 9 z, pro51 ty-5!-8!, troce t o  sort COCO3 

951 si It, and 21 cloy 

No core recovery 172 8’-73 4’1 

[LTSTONC Sme os obove 

MY SILTSTOM Clo ey Siltstone Very dark ro 15 Y 3/11 to dirk goy 15 Y 
out intervol ?!?- 76 5’ 401 cl 601 silt, 8-30! cloy 
elsewhere in intervol, rosi ty-1 8 troce of  COCOI, moder- 
otely to sliqhtly frirb!, some corbnucerus mteriol of 

qil r Vorioble ortion5 11 c oy ond s i l t  present through- 

medium to cirse‘sond size, no Tprent bedding. moist 
7B Silt md 301 cloy 
78 7’-18 9’ Cloyey siltstone 14011 clo, 6oK silt1 
77 lw 2‘-79 inotd 5’ Siltstone with troce of c 1 oy 195X silt, 5X cloyl, 
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S i l t  Clo stoK with  so^ clayey siltstone interbedded [very 
f ine 1, in I emixed zme of si It cloystone od clo ey S I  It- 
stone Very dark gmy 15 Y 31h to dark groy I5 1 4/11 
WrI sorted, troce ~f COO] cenent, Ankroteiy to S I  ight I y 
h d e  lcloyey siltstott is Nderotely friable1 Bedding 
sdoces per discontinuous wavy, possibly disturbed 

neorl plmrr Siltstone beds o irregulor thickness law: 
114 ’1 Not froctured, some carbonaceous noteriol on beddin 
surfoces here bedding present tioist 601 Cloy ond 401b si I 
851 si It md 15% cloy 
Distinct Siltstone beds 94 5’, 95 5’ 

1 ohve 94 F MOW YI O’ bedin opprent - shbrizontol, 

9 

Clo stone with sone silt md cort~onoceous moteriol Block 
15 1 2  5111, pyosityzl[ll(,, slightly friable, cloystone 
cmtoins very’t ine groined cor6moceous moterial with some 
cwrser Isad size], elm te fro of corbmoceous noteriol 
tlossive, 1x1 beddiq not p ” $  rocture tloist 9X Cloy and ill! s 

to 
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CLAYSTONE C lo  stone Hith sone silt ond corbonoceous moteriol Block 
15 2 5/11, porosity:lOl, sli htly friable, cloystone 

coarser [sod size], elon te fro s of corbonoceous moteriol 
contoins very fine yoined cur 1 ontceous Roteriot Hith some 

H,, ”,,,” L A A , ~ ~  F 9  ,,,c,,~~ H, -4 MI(Y ri-.. IIW - . I J  
.Uk 31 I I 

CLAYEY SILTSTONE Clayey Siltstone Dork roy 15 Y 4/11, orosity.151, no 
cement, moderately frio i le, troce of cur I onoceous moteriol, 
silt-filled cost OT troce fossil ut 103 1’ No bedding 
structures opprent Hoist 201 Cloy ond 801 silt 

CLAYSTONE C~oystorte uith sone silt Oork groy I5 Y 4/11, porosity;lD!, 
no cemnt slightly frioble Appeors mossive, not bedded 
Hoist 9ok Clov ad 10% si It 
Possible frcctire surface ot 106 5’ HI th 50 de ree mgle 
CIoyey surface opperrs srneored - possible S I  IC I ensrdes 

’ No core recovery (108 3’-108 5’1 

S i l t s t o~  Hith troce OF IZl-IXI block corbonocews noteriol 
fine sand-sized fmgs of irreylor dope, m e  elm te 
frogs up to 112” long Plmar, very thin Ionirae 11 !I 0’-113 0’ 
norst 

;IlTSlONE 
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/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  

;IlTSTONE Siltstone with truce OF l21(-3X1 block corborxlceous moteriol 
Fine sard-sized frogs of irregulor shapeJ some elm ate 

noist 
frogs up to 112" lo9 Plrmor, very thin lomime 11 i 0'-113 0' 

Wo core recovery 1113 4'-113 5'1 
S I  Itstone with  sat^ clo and truce of very fine sand ond 

mderotely sorted, prosity~l5l- UIX no corbonote cement, 
m e  silim cment 

size Ineo~nedim-cwrjel lor r orynic remorns up to 

finely loninated, some bedding 110 be obscured by cloy 
along sides of core 871 Si It, lo! cloy, and 3 crborxlceous 
moter I O  I 

ILTSTIIE 
cwbonoceous rtoteriol I !I -3X totoll Oark groy I5 Y 4/11, 

long Mirmr fe-oxide stoins o 9" 04 void edges, m m i v e  to 

ible 115 0'-1?3 0', noderotel to slight- 
ly frioble, troce o P wrbonoceous moteriol of  vori00 $ e oin 

No core recovery 1119 3'-122 0'1 
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No core recovery (119 3’-122 0’1 

IlTSTONt Some os above 

LAYSTONE See descriptim belou I123 5’-I28 5’1 
No core recovery 123 0’-123 5’ 

AYSTONE Clo stone with SORE si It Ver dork gray 15 Y 1/11, porosity 
(101 - here clo >%I, lU!-l!! - Hhere clay (95X, si It 

erately frioble hssive, not f roctred in generol, one I N  
angle plarxlr fracture surface present at proxiiotely 127 7’ 
frocture surfom not stoined or Heothere 7 - ‘“oy be product 

content wies s ! ightly 31-10!, no cement, slightly to mod- 

. 

of drilling 

No core recovery I128 5’-133 5’1 
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No core recovery 1128 5'-133 5'1 

Oescriptim ccntinued from 123 5'-128 5' 
Submylor fr m t s  of wrtzite present ot 133 6' lod ed 

loce, shed doun by cwe borrel? Cloystme surrounding 
[rowel k!cqments oppeors disturbed noist 921 Clay ond 81 si lt  

within core, 112" in !ion Icoorse grovel1 0ppem-s ou 9 of 

dork goy 15 Y 3/11 prosity:10X-15!, 
r i d e  No opporent beding oppeurs 

uith vorioble organic content 

Cloystone with sone silt m d  troce d' clrbomcews ateriol 
Very dork groy I5 Y 3/11, porosi ty-101, no cenent, S I  ightly 
to non-frioble, contains troce of very fine corbomceous 
noteriol tlossive to irreylor bedded due to voricble si It 
content tbist Oecreosing silt content with depth to less 
then 81( below 141 0' 901( Cloy m d  101 silt 
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EIoystoM with some silt and troce of corbonoceous motertol 
Very dark gray 15 Y 3/11, porosi ty’lO1, no cecnt, S I  ight l y  
to non-friable, contoins troce of  very fine corbonoceous 
moteriol tlassive to irregulor bedded due to vorioble s i l t  
content hist Decreasing silt content Htth depth to less 
than 81 Mar 147 0’ 9l-l Cloy ond 101 silt 

Clo stone kith sowe to troce of silt Very dork gro I5 Y 
3/11, porffiity(lO!, no cement, slightly to non-frio L le 
tlossive, apparent Froctre plones ore reloted to drt I I  in 
not true structural fractures Horst 971 Cloy ond 3i S I  t ! 
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ClAYSTlNE Clo stone with SOR to troce of S I  It Very dork gro 15 Y 
1/11, porosity(101, no cement, slightly to non-frio t le 
Hffisive, apporent fracture p h e s  ore reloted to dri I I in 
not true structural fractures hist 9n Cloy md 311 S I  t 1 

SILTY ClAYSTONE SI Ity Cloy~tone Oork roy I5 Y 4/11, por~ity4l!, NO 

CLAYSTME 
1 cenent to troce of GI d 3 SIi tl to moderotel friable 

Bedding not oporeiit Hoist $1 !,It od 8O’x c oy 
Cloystone - Sone os interval dove I147 0’-151 9’1 

No core recovery I153 2’-153 5’1 
Toto1 07th 153 5’ 
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No core recovery IO 0'-0 2'1 
No core rmoining after smplrn Field description - Cloy 

at top old  bel^^, friable, nu opparent bedding, S I  ight ly  
soist 

HI th o trace f scottered grove 9 6r0ml rooted, and comer 

No core recovery 11 7 - 2  2'1 

Cl 

No core recovery I4 0 ' 4  2' I 
No core renoining after son Iin Field description - Sot 

thrw$wt (no cloy with grovel1 
os intervol obove with scot ! I  ere clffits of grovel to 15" diom 

No core recover I5 1'-7 2'1 
lop of Bebock ! 2' 

:lflYEY SILTSTONE Clo ey Siltstone to Silty Cloystone Brown I10 M15131 to 
1 1  b t olive b t w  12 5 Y SA to dork grayish brow 110 YR 
4/! 2 5 Y 4121 below 28 0' verv dork OTOY 110 YR 3/11 
Scdtterd troces of very fine grbined, hbbnguIor to sub- 
rounded, gurtz sond (with nimr kovy ninerols, troce to 
sme Fe-oxide p i n s  and troce o f  R I C O I  Porosity~SI-201 
Cement dminontly o" I I loceous, troce to m e  Fe-oxides in 

cmtent occm nying le-oxides SI ightly to moderotely 
sme port ioffi obove 2 9 5', occosionol tmces of colcoreous 

frioble Scot p" ered corbmoce~us fropents ord coolly chips 
bedding opporent, ond 

res generolly I S  obscured 

%?On SI It, ord 30-601 

obound in sorae oreos 
Sond 20-701 silt md 
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[Ouplicote ample token 7 2 ’ 4  2’ -BH70064ST! 
No core recovery (10 0’-10 2’1 

:lAYEY SILTSTONE Some os interval dove See description 7 2 ’ 4  0’ 

No core recovery I12 1’4 2’1 

‘lAW SILTSTONE Some (IS above See descri tion 7 2’-10 0’ 
Fe-oxide depsi ts obmd e 3 2’-14 9’ 

No core recovery 114 9’45 2’1 
MY SILTSTOM Sone os above See description 7 2’4 0’ 

No core recovery (16 5’-17 2’1 

.AYE! SILTSTONE Claye Siltstone to Silty Ctoy5tone c m t See description 
7 2 -10 0’ Contoins ccrbonacews moteriol From 11 0’-19 0’ ond 
col ick from 19 5’21 0’ 0-31 Sod, 35-70l si It, ond 30-651 cloy 
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MY SILTSTONE Cloye Si Itstme to Si Ity Cloystone cont See description 
7 2 -[O 0’ Contoins corbonoceous moterrol From 18 0’-19 0’ and 
coliche from 19 5 ’ 4  0’ 0-31 Sod, 15-701 silt, ond 30-651 cloy 

No core recovery 122 7 ’ 2 3  2’1 

NEY SILTSTONE Some os obove See description 7 2’-10 0’ 

No core recovery (24 5’25 2‘1 

MY SILTSTONE Sme os obove See description 7 2’-10 0’ 

No core recovery 126 7’-21 2’1 
AYEY SILTSTONE Some os above See descri tion 7 2’-10 0‘ 

Very dork roy I10 YR I d  belou 28 0’ Cement argi I loceous 
IN {e-oxi 1 es trocesl b e h  27 5’ 20-552 SI It md 45-801 cloy 

No core recovery 129 0’29 2’1 
AYEY SILTSTONE Cloye Siltstme to Silty ClOyStOR cont’d Set description 

7 2 -io 0’ 
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Some os obove See description - 7 2'-10 0' 
Toto1 Depth 31 3' 
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No core recovery 120 0’20 1’1 
TY CLAYSTME Some os obove See description 12 1’47 4’ 
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No core raoining ofter soiplin f i e ld  description - Sondy 

bedded 
Cloy urth c o m e  grovel, brom 9 o yellou brcxln, moist, not 

Silty Sond uith sme grovel Groyish brown 12 5 7 5/21 
Coorse to fine grovel Iutox-2 5', new0 5" d i d  and course 
to very f ine sod [meon-fine1 in silt clo motrix, IOH 
plosticity !ell groded [;rove1 is su ongu or to subrounded 
composed of quartzite and schist, sond is ongulur to sub- 
rounded cool sed of guortz, ruck frogments micos ond feld- 

and 5% cloy 
spar Colic K present, moist 20% Grovel, 9% sond: 25X silt, 



1 

No core raoining ofter sopling Field description - Sondy 
Silt with cmrse gravel, olive groy ond brom to yellou 
brom, slightly moist, rwt bedded 

No core recovery 111 5 ' 2  0'1 

No core remoining ofter soplin 
si It with grovel, 0 1  ive groy on 
with Fe-oxide stains, slightly 

No core recovery 113 0'-14 0 '1  Iused center bit1 

No core renoinirg ofter smplin Field description - Silty 

interval, not bedded 

Smd uith rove1 md kden roc ! frogshock flour olive 
gmy to r d dish orange, slightly mist, drier ot both of 

No core recovery I15 4'46 0'1 [used center bit 15 5'-16 0'1 

No core remoining ofter snplin Field descriptim - 
Sole os intervol 14 0'45 4 S?i$tly mist to dry 

No cure recovery (16 8'48 0'1 [used center bit1 

Smd with m e  gove1.d si It [sdsnl Strong broun I7 5 
YR 4161 kdiu to fine aruvel Iiox-1 5" i e o ~ 0  75'-0 5" dionl 
and very fine to come imd Imeon-coorskl in cloye si It 
iotrix UelI yded Subangulor to subrwded gmve 1 md 
smd Grovel conposed of rock frogs, minl uortzite, sod 

ietmcphic rock frogs i t  bedded hist Block orgmic 
ioteriol (trrryl present in patches ot 19 5' 
81 Grovel, 811 sod, 81[ si It, and 31 cloy 

ccnpsed of quartz1 te, mite weathered 1 9  e dspr, and 
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MIX silt, Md 121 cloy 

;IN DAYSTONE Interbedded Si It Clo stone ond Si I ty Smdstone ISi It Clo - 

YR 6181 to d i v e  broin 12 5 \ 
Sad IS very fine to fine, 
frioble, conpsed noinly 

beds, sob! scoll sondy 
lenses SI I tly noist to 

Sondstone 4011 sond, 4! i i  SI t 

dry 901 Silt ond 60% cloy to 4511 sand, 40% si1 91 , ond 15% c l o y  
4 

.AYE7 SILTSTOP Clo e Siltstone with ca-boriucews noteriol Very dork goy 
I5 1 !/ll to oyish brown 12 5 Y 5t21 UelI sorted, 
orosity=15I-%X, no cenent Slightly to mderotely frioble 

Ieddiq IS mssive to beddiy of irregulor thickness (urn 1 
Core is broken-lp obove 35 0 Not froctured Dry to d i g  K tly 
moist 63X Silt and 27l cloy 
Toto1 depth 36 0’ 
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Stl Si Ity Sond ~ i t h  soe rove/ 01 ive broun I2 5 Y 4/31 to dork 
royish brotin 110 YR !I21 fine to medium grovel ond very 
Pine to c o m e  sod Ineon- fine-medium1 in silty cloy motrix 
Grovel is subon ulor, cmprised of grmite ond quartzite 
Sond is subrum d to angular colnprised of uortz, rock 
frogs, feldspw, ond micos lot bedded Colic e present 
especially ot 1 5' 18 Grovel, 58% smd, 23% si It, ond 71 cloy 

9h 
Smdy fill contoining asphalt ond rove1 Block IN21 Grovel 
is iediurp to come, onqulor to su 2 onqulor Sond is fine to 
c o m e  Imeanvtdiunl ASphlt ond resydues coot grovel and 
sond yoiffi Very little core remoining ofter sornpling 

No core remoini ofter sonpiin Field description - tlostly 

brow, rot bedded kist 
trosh Iwodl Hit 7 smdy silt on 1 grovel, block to dork 

No core recovery (4 7'-10 0 '1  
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No core reoiniq ofter SOPI ing field description - Trosh 

No core recovery (10 1’44 0’1 Center bit used from 11 8’- 
14 0’ 

Iwd ad plosticl 

I 

No core renoining ofter smpling Field description - Trosh 

No core recovery (14 3’46 0’1 

No COR renoining ofter sm ling Field description - Trosh 

rovel, do-k brown to 0 1  ive groy Not bedded S! ightly 
16’46 5’ 16 5’47 5’ Tros tl nixed Hith son+ si It and sone 

aolst 

No core recovery (17 5’-18 0’1 

1 Gravelly Sad with sore si It Strong brown 17 5 YR 5/61 wi th 
very dark b r w  I7 5 YR 3/21 patches Grovel IS cwrse to 
fine Imm=l5”, nm- 75’- 5’ dionl, sad is very fine to c w s e  
Ineol-nedii~ml Uell gmkd Grovel md sod shmylor to 
rounded Grovel conpzd of  quartzite urth SOE gronite od 

spr and m e  mfic ninerols bme rock P roqs ore strongly 
weotherd Ver do-k g cloy present ot 195’ Ilo~As like 

betken 21 8’21 9’ 16f Grovel, 6316 sod, 8x silt, od 316 cloy 

schist Sold curgosed of quortz rock fro nicos, feld- I 

soi I 1  Not be b l i 7  ed Grove ly Smd nixed HI th underlying becB-cck 
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No core recover I21 9’-22 0’1 
Top OT BedrKk f 21 9-22 0’1 

LAYEY SIKYO# Clbyey Siltstone Light ellocrish broun (2 5 Y 6/41 light 
0 1  ive orov 15 Y 6/21 Ue 1 I sorted Porositv- 204 io cement 
SI ightly to moderotel friobk No bedding opporent h e  

[e-oxide stoined 63% Silt ond 37% clay 
appears dmqled Not 1 roctured SI rghtly mist Ueathered, 

No core recovery I24 0’-26 0’1 Center bit used 

AYEY SILTSTONE Sone os ohve 22 0’24 0’ Pieces of uood Iu present uith core 
lplq used to set surface cosing dove 24’ P S  ore hos iottled 

c ‘;p oyey siltstone 10s hovel orid clovstone 6 re omtors 
o euronce due to fe-oxide stoins Core CMP sed of mixture of 

didirbed or rel~orked 

(0U0l icote sorole token 26 0’-30 0’ - BK1013OSTI 
I I  

No core recovery I27 2’-28 0’1 

AYEY SILTSTOM Sme os ohve See description 26 0 ’ 4  2’ 
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SC Clo e Sond uith some silt ond grovel Dark olive brom 
I2 1 13/21 fine grovel ond very fine to coorse sond [meon: 
medium) tioderotely graded Sand ond grovel composed lnoinly 
of rock frogs and uortz Not bedded Some plont m d  root 

51 Silt 

Sme os b e h  See description 2 0’-3 4’ belou 
No core recovery 11 6’2 0’1 
Grovel1 fill uith 05pholt atrrx Block IN21 to durk olive 

cmrse grovel in osphol t ond sandy cloy Gravel to 2“ 
diolneter Sond ond rove1 both cooted Hith ospholt dove 6 0’ 

ioteriol present ;I oist 101 Gravel, 51 sond, 351 clay, and 

brom I I 5 Y 3121 Artificiol Fil l  conpmed of fine to 

90% Trash and grove 4 I EX cloy, 2% s I It 

No core recovery I3 4’-4 0’1 

Sone os above See description 2 0’-3 4’ 

No core recovery I4 5’-6 0’1 

Sme os above See description 2 0’-3 4’ 

No core recovery 16 5’-7 0’1 

No core recovery I? 0’-8 0’1, center bit used 

Sone os above See description 2 0’-3 4’ 

No core recovery 19 0’-10 0’1 
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Assorted trash in o c lo  ey Icll motrix 190% troshl Cloy is dork 
qroyrsh brolrn 110 YR 4 d l  
“ 3  

No core recovery 110 2’-12 0’1 

S o e  os above See descriotion 10 0’-10 2’ Trod - 
includes mod, plostic ’ 
No core recovery 112 3’-14 0’1 

-. 
Sone os above See description 10 0’-10 2 Trosh - 
includes plostic, fwm, metol, qrovel 
No core recovery 114 3’-15 0’1 

Sax os above See description 10 0’-10 2’ Trosh 
No core recovery 115 3’-16 0’1 

Sane 11s obove See descr ipt ion 10 0’-10 2’ T r o d  

c See description  bel^ SOW OS 18 0’-19 8’ 
I 

No core recovery 117 0’-18 0’1 

c Grovel l y  Cloye Smd md lodfi I I moteriol Strcng brcxln 
17 5 YR 5/61 Ewrse to fine govel h x - 3 ” ,  neon-1 5” d i d  
ord cwrse  to ver fine smd in cloy/siIt motrix nixed with 

grovel md sutrwnded to subangulor sond [See description 
continued 20 0’23 3’1 

No core recovery 119 8’-20 0’1 

. 

4 t r o d  From dove  I 7 0’ UelI gded Subrwded to  ongulor 
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SC IContinued from 18 0’-19 8‘1 Grovel cornposed moinly of 
granite, quortzi te, smdstone, md schist Sod c ~ l l  sed of 

laoteriol is orgmic moteriol or orgonic-rich cloy No 
beddi opprent Interval 8y-s rekvlrked or hi ly  

and 31 silt 

rock frogs m d  quortz ond felds r iotrtx is vorio P l y  
stoined - block, octre, ond dar P reddish brolrn Block 

distur 7 ed Slightly moist Grovel, 45[6 sod, 91 01 cloy, 

Hixture of sod, ovel, silty cloy Hith silty cloystone of 
underlying bedroc See desriptions of 16 7’23 3 ond 24 0’- 
25 8’ intefvols tlixture is opproximotely 60% bedrock origin 
7X kavel, 201 sad, 481 cloy, m d  251 si It Top of  Bedrock 24 0’ 

r SC 

Cloystoix with sone smd 01 ive ye1 I O H  I2 5 Y 6/41 
ioht browlish OTW (2 5 Y 6/21 HI th 01 ive vel low Fe- 

oxide hins Smd is ier fine to fine ond cmkntroted 
olong shhorizontol beds I ION 25 5’ Hderotely sorted 
Sond sukw~$ed ond cm sed aKlinly of artz, ond mf‘tc 
minefols Pcmity2UX- 1 No cenent z derotely frioble 
Remnants d original beddin oppeor disturbed h-oxide 

No core recover (25 8’26 0’1 
Toto1 Depth 26 ii 

. 

stains olong high o le sur 1 oce Dues not c p u r  froctured 
Slightly Mist 40% 1 ilt, 501 cloy, ond 10% sond 
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No core remnirg ofter sopling field descri tion - grovel 
- s a d s i l t  aixture with m e  ospholt lgdsml 5 r o q  lightly 
rooted, no bedding Hoist 

No core recovery IO 8’-1 9’1 

No core raoining ofter smplin 
os above IO 0’4 8’1, but dark 
I S  lerti of cloy and silt 

No care recovery I3 1’-3 9’1 

- , 
J Smdy cloy with m e  me1 li$t olive twn 12 5 Y 5/41 

UelI odd latxture o ?- nediu to fine grovel Ineonzfinel ond 
very T ire to coarse smd Inem-medium-coorsel in si I ty 
o ulcr, coq~osd o F weathered rock fro od quortz No 
cloy, low plostictt , notrix Grovel md sod ore sub- 

bgdiq hist 151 Grovel, 38! smd, 4 I[ cloy, od 71 silt f 
No core recovery 15 5’3 9’1 

No core recovery I6 2’ -7 9’ 1 

Sane os above See description 5 9’-6 2’ 
No core recovery I8 2’-9 9’1 

Sane os above See description 5 9’4 2’ 
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No core recovery (10 1’41 9’1 

No COR raoining ofter smpling Field description - 
Consists tf si It-clov iixture HI th sod ord trosh 01 ive 
groy to olive brom kith block stoining Hoist Block ore05 
oppeor orgon i c-r i ch 

No core recovery I13 (’-13 9’1 

nixed trosh ond smdy cloy os described obove 13 9’-5 5’1 

No core recovery (15 7’-23 9’1 (recovery ottenpts mode in 2 0’ 
I n tervo I SI 
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No core recovery I15 7'-23 9'1 [recovery attenpts Rode i n  2 0' 
Interval SI 

No core renoining after solpiin Field description - 
Grovel-sod-si It-cloy-trosh R I X  9 ure Groyish koun 
fro ented p e l  a d  rock flarr present No bedding 

No care recovery (24 4'25 9'1 
I S I  i8 t1y  mist to moist 
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20011 _ _  3 CLhYSTONE Clo stone HI th ate si It Very dork ro ish brom 110 YR 
1/21 above 38 7’ md dark orov 15 Y /I b e l ~ ~  38 7’ ! I  

-- _ _  -- 

Pcrosi ty-lOX-)25X No cad ’Unueothered Hoderotely 
frioble Contoins troce of corbonoceous, orgonic aterrol, 
os very fine frynents Subhorizontol lmtnce visoble ot 
38 E’, nost of core too broken to observe bedding 
features Not fractured by 8 I! Cloy and 2OX silt 
Toto1 oepth 91 0’ 
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SC Clo e Sand w t h  some silt m d  grovel Olive brom 
12 5 f 4/31 to block IN 2/01 ~cderotely yoded, very 
fine to c m s e  sod od f ine to medium grovel in silty 
cloy motrix, uith me ospholt and other trosh Sond 
ord rove1 ore on lor to subrounded Hotrix I S  IOU 
plos ? G  ictty IclI ovel conposed of  quartzite with mimr 
netmor IC urd ronite Fro mts Sod c o p e d  Axltnly 
of rpor z, rock royents t bedded bist As halt od 
concrete esent ot 1 2’ 8X kovel, 521 sod, 1 I si It, 5 P P  it 
and 22% c r oy 
No core recovery I1 6 ’ 4  8’1 

SC Sone os obove See description 0 0’-1 6’ 

No core recovery (2 9’4 8’1 

9 Smdy Cloy wth some silt, mokes up sotrtx contoinin 
ossorted trosh m d  f i  I I moterials 01 ive brown I2 5 4/41 
to very dork oyish broun 12 5 Y 3/21 od groy 
12 5 Y 5/01 E n d  is very f ine grotned to cwrse [meon- 
mediurl, noderotely sorted, ongu1~1- to subrounded Lou 
losticity mtrix Sad anposed nainly of quartz ord rock 

l r o  mts cloy motrix o ~ s o  contoins lodfill inoterio~s of 
uw 7 olostic md moer oroducts Volum of f i I I For 

:1 

int&ol IS dpproxthfel ‘25% Not bedded Hoist throughout 
IO! Smd, 601 cloy, and I 0% si It 
No core recovery I4 9’3 8’1 
Sone os above See description 3 8’-4 9’ 
No core recovery I6 3’-11 8’1 

:1 
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No cure recovery 16 3 ’ 4  8’1 
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No core recovery I20 9’-21 8’1 

SH Sone os obove See description 17 8’48 7’ 

nixed Grovel lgwl ord Smdy 
is yay quartzite, mylar to 
lrood grovel] Sandy grovel ly  
rove1 in low plasticity cloy motrix, 

b61, with attled op oronce Hoist 
content with depth R” ixed with 
IOOX Grovel ord 201I Grovel, 35% sand, 40% cloy md 51 si  It, 
No core recovery I23 6’-23 8’1 
Sme os ohve See description 23 1’-23 6’ 
No core recovery I24 9’-25 8’1 

GU 

GU Som os obave See description 23 1’23 6’ 

CLAYEY SI1 110 e Siltstme with trace of sod Light brounish roy 

yellow fe-hydroxi t stoins ot 28’ Sod is very fine 
mined, co osed of guoftz Pomsity~lOX-251 No cement 
kderotely fioble Smd (pccurs olong HIIVY loninoe surfoces 
Bedding IIT ulof Not froctured Slightly mist to dry 

125 16/21 to 1 1  t olive brown 12 5 Y 5/61, with o 9 ive 

25% Cloy, 7 9 silt, od 5% sod 
No core recovery (26 8’27 8’1 

CLAYEY SILTSTONE Sme os above see description 26 5’-26 8’ 
Toto1 Depth 128 3’ 
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No core renoining after sapling Field descri tion - Cloyey 
Grovel crith some silt, brain, no bedding. sli$tly moist 

No core recovery (1 6’2 0’1 

No core remoining ofter 
with some sond md gravel 
obudmt le-staining, no 

No cure recovery (3 2‘-4 0’1 

No cure rmoini after sopling Field description - Cloyey 
hd Grovel wit 9 sme silt, bun, no bedding opporent, 
SI igXtly mist 

No core recovery 19 9’-6 7’1 

No core renoining ofter sm ling Field descriptioo - Silty 
. Grovel with m e  cloy, I @  e brown, no bedding opprent, 

SI lghtly m i d  

No core recovery I7 8’41 0’1 
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LU I 
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:MY SI1 

ellowish bmn 110 YR 5/11 and brown 17 5 YR 5/41, b e h  
!2 0’ colcr is daninantly ellowish brown 110 YR 514 5/61 to 
dork ye1 lowish brown 110 fi 414, 4/61 with pockets & I ight 
olive bmn 12 5 Y 5/31 kovels roinl present at 19 6’ to 
20 3’. 23 6’ 8 9’-24 8’ 1ceaented wit i in ironstonel 24 2’ 
Ord 25 4’,Inax-2“, neon-O 5”I ,  fore or obsent ot 0 t h  

’ 

de ths in this intervol Sad is mainly present 20 2 ’ 2 0  4’ 
2/7’-20 9’, 24 0’24 2’, 24 6’24 9’. m d  25 1’25 5’) and’ 
very fix t o  corse Ineon-v fine to finel ill other 
depths in this intervol cmsist of silty cloy with troce to 
no sad or yovel Pocrl graded Shm lor to subrounded 

losticity Grovels ore igneous, netonorphic, ord si I icic 
k n d  co osed of quortz with sone rock frogcnts, ond troce 

store resent ot !236’-24 1’ m d  25 1’4 5’ No bedding 
NOTE lore frm 11 0’-25 5’ consists OF vo-legated cloyey to 
smdy lenses with vryirg onaunts of silt ord grovel, 
cmtocts ore nerol1 trmsittmol llnl gross change hs 

Top of Bebock 25 5’ 

grovel m d  mylar to s d rounded sod p“ OW to mtdiuln 

to soc 9 e-oxides troces of micos md rofic minerols fe- 

been noted g e !  91 Grove, 25% sad, 2R si i t, ond 508 cloy 

Si ltstox with cl to Clo e Si Itstone Pde brown 110 YR 
gruined smd (quortz w i t h  traces of rock frogrtnts, Fe- 
oxide oins, md‘ics and micos, mylor to subrounded), 
25Hicloy, 6On-79 silt Porosity-101-201 Cement is 
o I I ~oceous with trace of fe-oxide cenent $1 ight l y  to 
R 3 erotely friable Scattered traces OF corbomcews 
noteriol Scottmd, $lonor, thin deposi ts of Fe-Ih- 
oxides r e  esent loro elblock1 nost notobl 26 9’-27 4’, 

rich, to cloystone w i t h  si It, with shr yper canto3 and 
transitional lower contact, sme zones ! oninoted lespeciolly 
28 0’-30 0’1 Color IS rore yelloHish bron ot 26 5’-27 5’, moi 
pole b r ~ l  elsehere Increasing cloy content below 30 0’ ond 
color more vellowish brown over tronsition to underlvino 

6/31 to yellowish 7 rown I1 11 R 5/61 Trace 101-3111 very fine- 

lining s ~ o l  r froctures 1 f  ortim rom 26 2’31 5 ’ is cloy- 

unit a‘y to sli tl mist 301[ C l o ,  6911 silt, od 11 sod 
IOuplicote soqle $ a  H7 166ST tdm 28 b-32 0’1 

-e 
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CLAYEY SILTSTONE Sme os obove See description directly obove 

 LAYS STONE Clo stone HI th some to troce OF si It Ye1 lowish brom 110 
YR b61 to 0 1  ive ye1 I O H  12 5 Y 6/61 to dark groyish brom 
I2 5 Y 4/21 above 31 8’) klou moteriol is less ueothered 
od is dark y o  110 rR 4/11 to block 110 YR 2/11 Si l t  

transitionol contoct Porosit -0X-lOX klnent is wgiII- 
OC~OUS Non- to S I  ightly frio b l e  Fe-oxides present in 
ueothered portion lebove 31 1’1, troce OF corbonocews 
cmtent is olso present, including cool I chips ot 33 1’ 

with occosionol mossive zones b e h  31 8’ to hse Dry 
to 511 htl moist 301 Silt ond 70% cloy 
Total 1 1  ept 34 0’ 

. 

content vories r roa 51-30!, 11th nost silt ot top, 

Hosstve to contorted Ionindims obove 3 I l’, lminoted 
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Clo ey Sard uith sone silt ond grovel Oork brom 110 YR 
3/31 to block IN 2/01 fine grovel md very f ine to course 
srmd (neon - nediml in silty cloy Icll iut r ix  tlderotely 

subrounded sand and rove1 composed 

like ospholt in top 6" No bedding 
mts, feldspor, sands 9 one, also 

40% sod, ond ?;( grovel 

No core recovery IO 9'4 0'1 
;c Sone ffi above See description 0 0'4 9' 
iC Smdy Grovel with swle cloy Reddish brcun 15 YR 4/41 to 

stronq b u n  I7 5 YR 4/61 horse qrovel IIOX-2" d i d  ond 
very fine to coorse smd Iweon-nediu - cwrsel in cloy 
[ION lffiticityl oatrix UelI grodtd h v e l  is ongulor 
to su go ngulor conposed mainly of  quortzite uith some 
swdstone odgron i te  Sand is suban u l o r  to subrounded, 

h smd, 20 cloy, ord 2% silt 
uortz, feldspar, rock frogments No 9 bedded 501 Grovel, 

No core recovery (2 8 ' 3  0'1 
c Grovel1 Sod uith some cloy md silt Olive yellou 

12 5 Y b/41 fine to coorse prove1 iraean-come 2'1, 
o ulor to subrounded ond cdposed winly of quortzite, 

Inem-nediunl, subongular to subrounded, composed of uortz, 

IO! grovel, 3211 cloy, and 6% si It 

HI ? h SOK gronite od schist, sold is very fine to coorse 

rock frogments, feldspar, micos Not bedded Hoist 4 !I Sond 

No core recovery I4 0'-10 0' I Center bit  used 
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SILTY BAYSTONE Si Ity Clo stone uith troce of  very firte smd Olive y e l h  
I2 5 Y 6/11 to 1 1  t brwnrsh gm 12 5 Y 6/21 with olive 
j;oderotely friable Smd m md moinly of quortz md 

surfoces at limited laterol extent Not froctur bist 
Ill% Silt, 651 d o ,  ond 51 sard 
Toto1 depth 1 28 b 

ellou 12 5 Y 618 9 " r  stoins Porosi y-2B No cenent 

!I block ndrc minerols (oxides T 1 Sand cccurs 010 IminOe 

i 
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No core rmointng ofter son ling field description - Silty 
cloy with swe grovel l)lZl!, dark brwrn f i I I No bedding 
Hoist 

No core recovery for fol lwring intervols 
1 0’-2 2’ 
2 2’-4 4‘ 
4 4’4 9’ (center bit usedl 

’ 4 9’-6 4’ 

No core renoinirg ofter SB Iin Field description - Silty 

fill No I ding Sli$tly mist 
smdy clo with grovel md P i  r6 light brom ord block 

No core recovery [7 3’-8 4’1 

No core reioini ofter smplin Field descri tion - Cloyey 
smd md sandy ? c oy Oark gray 9 o block Fill R oist 
No core recovery (8 9’-10 4’1 
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No core recovery 11 9’40 4’1 

No core remoining ofter scmpling field description - Silty 
cla tilth m e  gfuvel ond trash Olive koun to dark goy 
f i l l  No bedding Hoist 
No core recovery I10 7’-12 4’1 

No core rmaining after smpling Field description - 
Si Ity clo uith m e  grovel od trash 01 ive brown 
fill No ie ding lowest 2 inches contorn roots Hoist 

No core recovery 113 2’46 4’1 in the folloutng intervols 
13 2’44 4’ 
14 4‘46  4’ 
16 4’-11 4’ 
11 4‘48 9’ 
18 9’-20 4’ 
20 4’22 4’ 
22 4’-24 4’ 
24 4’-26 4’ 
26 4’28 4’ 
28 4‘-30 4’ 
30 4’-32 4’ 
32 4’-32 7’ 
32 7 ’34  4’ 
34 4l-16 4’ 

[center 

[center 

bit 

bit 

usedl 

used1 
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No core recovery (13 2'35 4'1 in the follomg intervals 
13 2'-14 4' 
14 4l-16 4' 
16 4'-18 4' 
18 4'-18 9' 
18 9' -20 4' 
20 4'-22 4' 
22 4'-24 4' 
24 4'26 4' 
26 4'-28 4' 
28 4'-30 4' 
30 4'-32 4' 
32 4'-32 7' 
32 7'-34 4' 
34 4'-36 4' 

[center 

1 center 

bit usedl 

bit usedl 
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No core recovery 113 2'-36 4'1 in the follouing intervols 
13 2'-14 4' 
14 4'-16 4' 
16 4'-18 4' 
18 4'-18 9' [center 
18 7'-20 4' 
20 4'-22 4' 
22 4'24 4' 

blt usedl 

24 4'-26 4' 
26 4 '28 4' 
28 4'-30 4' 
30 4'-32 4' 
32 4 ' 4 2  7' [center blt used1 
32 7 ' 4 4  4' 
34 4'-36 4' 

No core renoinrng after smplin field descriptton - Silty 
cloystone, olive goy to olive i" own, with Fe-oxide stoins 
ond carbomcews nateriol ond col ick Sone scrops of Hood 
present in core 

No core recovery (38 4 ' 4  5') 
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No core recovery (38 4’-40 5’1 

MSTME Orgonic-rich Clo stone tuth troce of silt Very dork gro ish 
brom I2 5 Y I d  Porosi tv-151-20l No cement Hoderote ‘i v 

depth to moximum of 201 silt 

No core recovery I46 15’4 4’1 
Sme os ohve See descrrotion 42 5’-46 15’ :LAYSTONE 

I Toto1 Depth 46 5’ 



L W 

I 
W 

a 

e m 

IO4 

1-5 9 

Y-7 6‘ 

13’-9 9’ 

c c  

-0 
c 
111 

ffl 
c 
111 

-m 

r 
c 
111 

.a 

m 
c 
111 

.a 

N 

c 
111 

m 

1 

I 
111 

m 

0 

c 
111 

m 

P 
F- 
F 
ul 

m 
r. 
c 
in 

F- 

J1 n 
c 

1 

Silty Smd with troces of grovel, cloy, ond os holt Dork 
brow I? 5 YR 313, 3/41 fine grovel ond very ine to very 
coorse sod lmem-fine - iediml Uel I groded Subongular 
to subrounded low plosticity Grovels md sond ore 
siliceous Fine-oroined coliche closts wd dissentnoted 
colcoreous cenenf olso yesent No bedding tlotst 31 Grovel, 
768 smd, 158 silt, ad 61 cloy 
No core recovery (0 3’-4 8’1 

1 n 

Clo -Silt mixture with o troce OT sond light olive brom 

to sone Fe-oxide ceient No bedding 15-351 Si It, 65-853 cloy, 
ord 0-31 ravel od sold floist 

12 ! YR 5/41 Poorly yaid Lou to mediue plosticity Troce 

Grovel I Sard with soc clo ond si It ond scottered troces 
of tros z Yellowish brown I i 0 YR 5/41 to brwrddork brow 

24l cloy, od 1211 si It 
No core recovery I? 6’4 3’1 
Sme os above See description 5 9’-7 6’ 
8 3’4 5’ strongly to noderotel h $r@~bic 

to  uet htllou 8 3’ 
No core recovery 19 9’-10 3’ I 

8 3’4 5’sad-sized froyents o I ! !  b ock ghss present 



14 3’-15 

16 3’4 
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SC Sane os obove See description 5 9’-7 6’ 
Trosh content increom below 12 3’ 

No core recovery Ill 4’42 3’1 

;c Sone os obove See description 5 9’-7 6’ 

No core recovery 112 7’-14 3’1 

Trod with cloy si It, sand, m d  grovel hl t I-colored but 
overo iq dork brcxln (10 YR 3/31 Geologic moteriols cloy- 

rich Ito troshy grovel-sod nixturel ot 34 3’-379’ Fine to 
medium grovel lmox-2“ 
ccurse sand (mem~mediud 

rich ? to troshy si Ity cloy1 ot 14 7 ’ 4  4’ ond ovel/sond- 

tloist obove 15 4’. saturoted  ION 16 3’ 
No core recovery 115 4’46 3’ I 
Sone os obove See description 14 3 ’ 4  4‘ 
Sotrotid below 16 3’ 
No core recovery 116 7’24 3’1 
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No core recovery I16 7’-24 3’1 
\r 

S o e  os obve See description 14 3 ’ 4  4’ 24 3’-29 9’ 
geolo IC natertol includes yovellsmd-rich Ito trashy 
grove 9 -5md mixture1 Coliche present below 24 6’ 

I No core recovery [25 2’-34 3’1 
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35 4’-37 4’, UPTH IO BEOADCK 35 4’ 
, ^ ^  c c  

F c u  z w  w >  0 0  

w w  L U  
a o  

u II 

u c  W D  

O Y  u +  w z  U H  

> a  umrm SOILS 
RMSIFICAIKN 
mmm USCRIPTILH 

No core recovery 125 2’-34 3’1 

Sme os above See description 14 3’45 4’ 

ILTY CLHY S I  Ity Cloy light el louish brom I2 5 Y 613, 6/41 to 

!race of very Fine to very coorse sond Poorly goded 
ilediua plasticity Contoins troce to sone (e-oxides, trace 
of carbonmuus noteriol No bedding op rent Resembles 
ueathered reworked bedrock claystott [turoted 
21 Sand, b1 cloy, md 181 si It lop of Bedrock 35 4’ 
Sme os below See description 3h 3 ’ 3  6’ 
No core recovery 135 6’46 3’1 

ellouish brom I1 i YR 5/41 to light olive brown I2 5 Y 5/31 

,ATSTONE. 
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No core recovery (9 6 ’ 4 0  3’1 
No core remaining ofter sopling Field description - 
rovelly, silty srnd Nith trosh ond cloyl osphlt in top 
14’) dork koun to block, no bedding, slightly moist 

No core recovery 112 0’-12 3’1 
No core remoinirg after solnplin Field description - 

bedding, slightly moist 
No core recovery I13.0’-16 9’1 

si It grovel, sold mixture, dor ! broun, troce trosh, no 

No core renoini ofter smpl ing Field description - 

no bedding. soturoted 
grovel smd, si 7 t nixtlre with trosh, broun to dork broun, 

No core recovery [17 9’48 3’1 

1 7oI( trosh ond 3oI( grovel lyl sond, si It, cloy mixture llixture 
is yellouish brown 110 M14141 with fine qrovels, very fine 

moderofely to  el I‘ 
Lou plosticit silicic, 
is mcd 5-15 i Grovel, 90-651 

No core recovery [18 6’20 3’) 
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No core recovery I18 6’-20 3’1 
No core renoining ofter salplin Field description - 
grovel ly, S I  Ity, trosh , sod ill rk brom w i  th block osphol t 

No core recovery I20 9’-24 3’1 
\ 

mixed in No bedding z oturoted 

No core recovery I24 3’24 8’1 Center bit used 

No core renoini ofter smpling field description - silty 
clo with sand, ? roce of grovel Dork 011vt brow caliche 
oc z et5 ond lens OT trosh present ot hse No bedding 51 i c j t l y  mist to moist 

No core recovery I27 9 I - 2 8  3’1 

No cure renoining ofter smpling Field description - mixed 
trod cloy, md coliche lenses Olive broun cloy, hite 
colich No bedding Slightly moist to mist 

No core recovery I29 1 l - 3 2  8’1 
4 
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No core recovery 129 1’-32 8’1 

No core recovery I32 3’-32 8’1 Center bit used 

Trosh Hith grovel, sod, silt clo mixture Hixture is 
dmk yellcwsh brolrn I10 YR e 4 1  lediu0 ovel to 1 5” in 
diometer m d  very fine to very c o m e  son f Imeon~finel 
tioderotel odd Subongulcr to rounded loe phsticity 
Silicic kidded Saturated Trosh is ~ o o d  od possibly 
magnetic recordin tope 0-501 Grovel, 10-45X sand, 
30-701 si It old c 9 ay 
No core recovery [Ij 2’39 3’1 Top of Bedrock b e k e n  33 2’ 
- 39 3’ 

LAYSTONE CloystoM with o troce to sme silt Dork gro ish brom I10 
YR 412 to 2 5 Y 4/21 old chmgi to ayish k oHn I2 5 Y 
42 2’ f)orositvd!-lfl! Cement I S  oroi I locews W I  th troces 
5/21 m d  li$t o l ive  barn 12 5 w 513 belocc opproximotely 

of colccreous bent Nm- to 51 @try frioble Troce of 
le-oxide Bent, both dissminoted ond fine lomime, 

pcrollel loninated [often hord to discern1 le-oxide stoins 
cross IminOe in sone orem ad moy represent heoled froc- 
tures [Iry to slightly mist lkrops of lug od trosh 

unlithifiedl occosicnolly resent belou 46 1’ Crumbly 
obove 47 0’ od belar 48 !, rost com tent at 47 0’-4 3’ 

occmiona P troces crrbonocews mteriol Not bedded to 

present probably pied from hovel Fe-s ! one nodules Isoft, 

Bedding tht my be resent belw 48 F is obscred by 
cere donay 90-9811 1 lay m d  2-10! S I  It 
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CLAYSTON[ 
IRONSTDh!E NODULES 

Some os obove See description 39 3l-41 6' 

Ironstone nodules Dark brown 17 5 YR 413, 414, 311, 3/41 
to dark reddish brow 15 YR 313, 3/41 fe-stone conposed of 
fe cemented silt m d  cloy PorosityWiX [e-oxide cement 
Hith troces of coIco~eous, IT iIloceoffi cement SI tghtly 

fe content decreoses with depth Dry to S I  ightly mist 
SILTY CLAYSTONE Si Ity Cloystone - I I ht ye1 louish brow 12 5 Y 6/31, to I ight 

15 YR 3/3,3/41 Fe-stone nodules tom-ds bose Porosi ty-5-13 
Cement is orgi I IOC~OUS with troces of Fe-oxide ond 
colcoreous cewnts SI rghtly frroble fe-oxide streoks 
scottefed throughout No beddin opporent due to core 

48 3 -52 3'1 15-15! Silt and 65-851 cloy 

frroble, crumbly Soe Hn-0x1 s 5 No bedding opporent 

0 1  ive brow 12 5 Y 5 9 31$ uith dork reddish brom 

domoge Or to sli htl moist 9 Du Iicote somple token 

12 5 15/11 to olive brwn I2 

110 YR 2/19 i ~ o y  ronys f r o  

Scattered troces Fe 0x1 !? e5 hove op 

ond 10- !i X cloy 

CLAYEY SILTSTONE Clo e Si listone to Si ltstone 

very dark ro ish brotin I2 5 Y 
Porosityz10-201 Cement is orgi 
colcoreous cement SI1 tly to 

for isoloted potcks shouing vogue 
SI ightl mist to dry Ironstone 

corboriuce~ls content belou 58 0' 

No core recovery I59 9' - 60 0'1 



CLAYEY SVTSTONE Some 11s obove See description 52 4'59 9' Toto1 depth 
1 60 5' 
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?l ‘Artificial F i l l  Silty Sod 11th soc grovel m d  clo Dork 
broun 17 5 YR 313 3/41 HI th strono brow 17 5 YR 4/91 
streoks Grovel f’ine to coarse hi?’, neon-0 5”l, often 
frocturtd remnants of lorger clasts Sod very fine to very 
cmrse [meon-fine - medium1 kll roded Angulor to sub- 

grovels ore I eous, netomorphic No bedding SI I t I 

10-20X Gravel, 4-55! sand, 20-301 si It, m d  15-251 clay 
No core recovery (1 7’4 1’1 

rourided clostics LOH plasticity ! and dominontly quortz, 
moist No tro s exce t troces of ospholt, generol P L  o ve 10’ 

Artificial F i l l  Silt-sond-cloy mixture uith ovel ond o 
trace of 1 trosh A,, - Brow/dorkabroun , l10JR 413, $31 Grovels 
overage U J’’ Sond ronges trom very tine to very c o m e  
lmeon-fine) Poorly to moderately groded bubm lor to sub- 

uartz Grovel composed of igneous ond metagarphic rock !ray Trosh most I umd and paper No bedding SI 1 t I 

rounded LOH to nedium plasticity Sod compose r of  moinly 

lOl5t 5-10! Grove ‘i ~ 20-4oX 20-90X SI It, and ? k  0-4 cloy 
No core recovery 15 3’4 1’1 
Sone os above See description 5 1’3 3’ 

No core recovery I8 1’-E 6’1 

Artificial Fill Ppproximotely 50% IS the sme os tntervol 
7.1’4 l’, nixed Hith 50% trosh Trffih is noinly pper m d  
nlnstic 
10 core recovery (9 2’-10 6’1 

I !  
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10 6' 

12 6'- 

14 6'-1 

6 6'-I8 

I No core recovery 19 2'-10 6'J 

Gtl Artificial f i l l  bovelly si/t-sad-cloy mixture with o 
trace of trffih Bromldork brain I10 YR 413 3/31 fine to 
nediun govel lmoxz3", rem-0 6") ond very fine to very 
cwrse sad Inem-fine - nediml Hoderotely to well 
roded Submylor to subrounded lew to redim plosticity 

!rove1 minly composed of igneous ond netaorphic rock frog- 
Rents Sand coped minly of quartz Trosh is poper, 
lostic md os olt No beddin $ 1 1  tly mist 

!0-301 hovel, f 5-301 smd, 25- A t  4 S I  t. md 25-30% clov 
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No core recovery 118 3’-22 6’1 

Artificiol f i l l  Trosh Hulti-colored, moinly brom Troce 
of geologic moteriols Isorid, silt, cloy, grovel1 tloinly 
composed OF w d ,  ftberws notertol, poper, od metol 
SI ightly mist Groin sizes NA 
No core recovery 122 8’27 1’1 

Artificiol fill Trash Hulticolored Troce of geologic 
aoteriols Plastic, poper, ~ d ,  netol lo spm, sheet 
metoll, nylon ~ebbinp, md aspholt Slightly moist 
No core recovery l27.4’-28 6’1 

Trash Sone os intervol 27 1’27 4’ 
No core recovery 128 9’30 6’1 
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Arttfictol fill Sod silt-clo mixture Nith troces of 
grovel ond trosh Or r a  broun I1 YR 3/31 to very dork 
qroy ish brom I10 YA 3/21 Very f m e  to very coorse smd 

I1 

Imebn-finel and very fine to kdim grovel Imox:l", 
nean.0 1"-0 2"1 Poorly graded Subon lor to subrounded 

[some trosh 10 hove been pushed dom from tntervols ovel 

uithin this interval, haiever i t  is uncleor uhere this 
contact occurs No bedding hoist Groin sizes NA 
No core recovery I31 5'-32 6'1 
Artificiol f i l l  Some os intervol hove 30 6'-31 5' Trosh 
moy be shed doun frm obove 
lop of krock 32 7' 

LOH to nedtm plosticit Coliche poc P et ot 31 4' Sod 

ol dominmtly quortz Tros b is per, mod, plosttc, ond loss 

Artificiol f i l  r ond noturol notertol contoct moy exist 

1 

4 
ILTY CLAYSTONE Si Ity Clo groy 12 5 Y 6/21 to groyish 

koun I10 YR 5/61 le-oxide 

No core recover 133 6'-34 6'1 
. Toto1 depth 34 I' 

B 

D 



gyRL 

SIif 

I - 2  c c  

SH Gravelly Sond uith soc si It md cloy, troce of trosh Oork 
ytll~irish brow I10 YR 4/41 Fine rove1 m d  very fine to 

subrounded 1~ plosticity Grovel moinly I eo%, meto- 

fro and traces of raofic micos No 

very curse sond Imean-cdiml Ue 9 I g d e d  Suhgulor to 

morphic gneisses, schists, quartzites uith 9" rOce to m e  

O-Z%sTrosh, 23% qrovel, 48% smd, 

sondstone Sand cmposed minty of 

No core recovery IO 3 ' 2  2'1 

No core recovery I2 2'-4 4'1 

No core recovery 14 4'9 9'1 Center bit used 

;n Grovel1 , Silty, Cloyey Sond ~ i t h  troce of trosh D a r k  broun 
110 YR !/31 to vel louish koHn 110 YR 5/61 Fine to course 
grovel Irawl", 'mean4 3"-0 6'7, coorsest qrovel is present 
os o lens ot 6 4'-6 9'  Very fine to very coorse sond 
Imem-fine to medium1 kl I graded Except for freshly 
broken an lor grovel clasts, ongulority is sdmgulor to 

d m r p h i c  gneisses, schists, quortzttes, md gmitic 
closts Smd colnposd of quartz HI th SON to cbundant rock 
frogs od troce to some le-oxide yoins orid disseminoted 
colcorews cement Col iche pociets at 11 6'-11 9' No 
bedd Trffih is ioinly per, Hood, orid plostic sheeting 
SI i i y y  mist Classified os sn to sc but 6 4'-6 9' zcne 

lessentiall loll grovel1 0-3 frosh, 15-30% grovel, 

No core recovery I7 3'4 4'1 

Sone os above See description 4 9'-7 3' 

suhrounde r LM.I plasticity Grovel conposed of igneous m d  
. 

X sad, m d  b - 4 l l  silt m d  cloy 

in 

No core recovery 19 2'-10 4'1 



! 
10 4’ 

12 4’- 

6 4’-16 

No core recovery 19 2’-10 4’1 

Some os above See description 4 9’-7 3’ Stl 

No core recovery Ill 9’-12 4’1 

Trod, ovel, silt, sand mixture Vorious colors, 
dminm l y  dork grayish brow I10 YR 4/21 fine t o  c o m e  
grovel (mox-2 5“, mean-0 3”-0 5”) ond very fine to very 
cwrse sond [meon-fine - nediuml 101 plosticit Hell 
graded Except for freshly broken ongulor grove i s, clasts 
ore submgulor to sibrounded Trosh moinly paper? Hood, 
ietol stri s m d  shovings, md plastic sheet14 Grovel 
coipsed fioinly igrems m d  netonrphic schist Qnetss, 
quortzite Smd is cornposed moinly of quortz 11th some 
rcck frogs, troces of nico nafics kcasionol troces of  
colcorews content noderotel 

sotlroted belcw 12 7’ 11-15! 

No core recovery 113 2’46 4’1 

r ;n 

OT 20 7’21 3’ No bedding S 

od 10-301 cloy Overoll 

Sone os ohve See description 12 4’43 2’ 
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No core recovery (16 7’-20 4’1 

Stl Sme os obove See description 12 4 ’ 4  2’ 

No core recovery I21 3’-22 4’1 

SH Sme os obove See descrrptron 12 4 ’ 4  2’ 

No core recovery 123 2’24 4’1 
Toto1 Depth 24 4’ 
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6 2’6 5 

8 2’4 5’ 
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SC Clo ey Sand kith sole grovel ond silt Dork brom I? 5 YR 
1/41 UelI groded, fine to coarse grovel Imeon-1 5“ dioml 
ad ver fine to coorse sond Imeon- medium - coorsel in 

conposed of quartzite, gronite, gronrtrc schist, ond quortz 
Sond I S  subongulor, COR sed of quortz, feldspr ond rock 
fro ents Contoins osp E It above 15’ - broken chuds Not 
bedEd SI i $ t l y  mist 3R smd, 351 cloy, 2Ul grovel, od 
I?! si l t  
No core recovery I1 9’2 2’1 
Sond Cloy Nith some si It ond rove1 motrix contoinin 
tro i ktrix is dork brow (1 ll YR 4/31 Trosh conten 
v m e s  between lOX-9oI by volme Fine govel and very fine 
to come sond in silty cloy Icll rnotrix Sond and rove1 
caposed of rock fragments, quortz, ond feldspors 9 rash 
consists of Hood, lostic, pa r, crdboord, netol, ond 
string 40% Cloy, ! 5  0% silt, 2 sond, ond 111 grovel 

No core recovery 13 8’-4 2’1 

Sme os above See description 2 2’-3 E’ 

silty c o y  ‘i Icll Rotrix Grovel is submylor to  subrounded, 

9 Cl 

CL 

No core recovery 15 0’-6 2’1 

:1 Some os obove ke descriotion 2 2’3 8’ 
I 

No core recovery 16 5’-E 2’1 

:1 Sone os obove See description 2 2’-3 8’ 
No core recovery 18 5 l - 1 0  2’1 



t 
+ a  
z w  w >  
0 0  u u  w w  & a  

I 

‘1 Some os obave See description 2 2’-3 8’ 
NO core recovery 112 14 7’1 

- 
Sone os obove See description 2 2’-3 8’ 

- 
NO tort recovery I15 4‘-16 2’1 

*ppp/(, 
No core recovery (17 9’-18 2’1 

p Soe as obove See description 16 5’41 9’ 
No core recovery I18 3’-20 2’1 
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No core recovery 129 8'-30 2'1 Toto1 depth 30 2' 1 
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Appendix F 

Well Construction Diagrams 





1.95' - 2.3) '  j__s 

WELL L-86 

UCTION SUMMARY 
ELEVAflON: GROUND L - m  56 36.60 ' 

ToPOf CASING 5637.94' 
~~ 

CONSTRUCTION nME LOG; 
m i s n  m!lI - 

I GRILLING: I986 1 1986 

TASK - 

WELL DEVELOPMENT 

see 'All Dwelomnc S u m a w  sheec. 

:OMMENTS: 

Water encountered at 12.00' during d r i l l i r  

CONSULTING HYDROLOGrSTS-GEOLOGIST 



WELL 5-86 

WELL CONSTRUCTION SUMMARY 

16 

. 18 

20 

ELEVATION: GROUNOLML 5 7 2 0 * 0 7 '  ' 
I LOCATION OI CWRW: 

N 60691.8 99.7 TOP Of  CASING 5722 '. 

TOTAL DEPTH : 9.76' %le : 1h.O' 

BOREHOLE DIPMETER '4'' 

DRILLING FLUID Norr 

1 CONSTRUCTION nME LOG: I I 

I-I-I-I-' 

I-1-1-1- 

B4SiS: GZOLOGIC LOG -&. GEOPHVSIUL LOG - 
aSING RillNC(S): C:CAflNG SSSCREEN 
0.0' - 4 . G '  CI - 
&.LO' - 9.76' SI - - - - - -- - -- 

915 1050 915 IC55 
OrnER: 

9/5-10359/5iOLo 

See Well Dwelomnc  h m a  yv sheets. 

TCD of scainless steel c a s h :  2 5A ' 

0.00' - 2.00' 

O T H ~  318" bentonite wllecs 
2.00'- 2.50' 
10.02' - 13.30' 

~ 

CONSULTING HYDROLOGISTS-GEOLOGIST~ 



LOCATION or CWROS:  ELEVATION: GROUND L M L  j8 

TOP OF CASING 5808 - jp 4 0 5 8 8 . 1  E 23577.5 

D R I U N G  SUMMARY: 

=AL DEPTH Well: 8.88' b l e :  L.0' 
I:..] w&/ ' BOREHOLE DIAMETER 7y' 

I 

w e t s  Dr i l l r n n  Co. 

9ASIS: GEOLOGIC LOG A G E O P H Y S I ~  LO6 - 

7 

CASING: C I  2" I.D. a. 5, tvce 316 star? 
less steel. threded and 2 u s h  *$I 

. I!, 

. 18 

' 20 

IPZS  s- 

0.25' welded bottan cam 
CENTRlYlZERS f - = U V I  
5A7' - 6.65' 

I) HYDRO-SEARCH RENO*OENvER 

CONSTRUCTION nME LOG; 
FINISH START - 

TASK - 
GRILL I NG : I986 

WELL DEVELOPMENT 

COMMENTS: 

?b water encountered &ring drilling. 

TOD of stainless steel casing: 2 .A$ ' 

cave fmn m to 12.90' 

CONSULnNG HYDROLOGISTS-GEOLOGIST5 



I 

1 WELL ;-% 

HY DRO-S EARCH RENO.OENVER 

CONmUCTlON TIME LOG: 

TASK - 
DRILLING: 

GEOPWS mars 
CASING: 

9/73 1215 9/73 1230 I l l  
-1-1-1- 
9/23 1220 9/23 1215 
9/23 1230 9/23 1235 
9/29 l U 5  9/29 ILL5 

---- ---- ---- 

WELL DEVELOPMENT 

C OM M LNTS: 
;9p n ' 1  ; 

CONSULTING HYDROLOGISTS-GEOLOGIST 



.- 

e 

c 

I- o 
w - 
a 
a 

90 

1 0 0  

. WELL 8-56 

UCTION SUMMARY 

CONSTRUCTION TIME LOG: 
I -ART I f lNlSH 

TASK - 
DRILL I NC : 
7k" - 
K: core 

GEOPmS  LOGGLNC: 

cAs1M3: 

9/26 0930 9/24 lr35 
l a 9  10/20 10/20 1310 

10/22 1720 IO/= 0920 

---- 

WELL ONELOPMEN" 

see tLll IloRloulrnt snnrarv s?e t .  

COMMENTS: 

!k uatcr arxamtemd &arms * drillinn. 

HYDRO-S €ARCH AEMO.OLNVER CONSULTING HYDROLOGISTS-GEOLOGIST 



c 
0 
W 
3 
0 
U 
P 

- -  
WELL 

WELL CONSTRUCTION SUMMARY 

E i 3  WEU. DESIGN: 

- 
7M HYDRO-SEARCH R~NO*OENVER 

CONSTRUCTlON TIME LOG; 
I n n R l  

TASK 

DRILL1 NG : 

- 

lonm 
9/24 O900 -- -- 
10/8 O900 

10/7 1710 

CASINO: 

5" steel 

CE M€?m NG: 

OTHER: 
Bentonite 

UxE 
19% 
9 124 

10/2 
1016 
1017 

1017 

- 
9 I24 

1017 
1018 
1013 1 

10117 

10/17 
10/3 

- - 
- - 
- 
- - 

WELL DEVELOPMENT 

FINISH - 

1615 
1200 
- - 
I230 
1627 
- - 

17% 

1700 

- 
9850 - 

COMMENTS: 

Water encountered at 105.37' durinp drillinr 
on 1018186. 
TOO of stainless steel c a s h :  1 * 4 1 '  

.O' - lrt6.W' 
- lrt7.00' 

CONSULTlNG HYDROLOGISTS-GEOLOGIST$ 



WELL 'M6 

WELL CONSTRUCTION SUMMARY 

CONSTRUCTION nME LOG; 
I -ART I FINISH 

I- l-l- --- 
GEOPHYSLOCCINC; ,L - - - 
CASING: 

- 
2'' stainless 9/75 o900 9/25 

--- 
09 IO - 

~~ ~ 

DRILLING FLU10 - 
. -  I-,- 

9/25091OuL 
9/25 IGal  9/25 
9/29 135 10/16 
-7- 1 1300 

I6 IO 
1515 
- - 
1M5 

RLTER P-ACEMEN 

C E M EPm NG: 
LNLLCPM€NT: 
OTHER: 

W E U  DESIGN: 

BASIS: GEOLOGIC LOG X_ CEOPH~SIC~L LOG - 
CASING mlNC(S): CrCASlNG SsSCRELN 

0.00' 3.29' -- 

WELL DEVELOPMENT 

See Wpll k e l o m e n t  Sunnarv Sheet. 

COMMENTS: 
Warer enmmcered at 10' during drillinn. 

45 

50 I HY DRO-S EA RCH RENO~OENVER CONS ULTl NG HY OROLOGI STS - G EO LO G I ST: 



- - .- 

w.ll No.: 45-36 

WELL DEVELOPMENT SUMMARY SHEET 

APPEARANCE COMMENTS 

c- 



WELL  
COMPLETION 
I NFORMAT ION  

~ o c a t ~ o n  Kockv Flats Plant: Landfill Area W o l l  No.  h(7-87 
F 71737 7 6  7 . 6 9 '  E l o v a t i o n :  G r o u n d  Surfre .  588 Coordinalor  V W n 7  

T o t a l  D o p t h :  W.11 6.70' T O D  o f  Car ing  5881.69 

torrnatlon of C o m ~ l o t l o n  Vallev F i l l  Alluvium 
Casing M a t o r l a l  Sch 5 .  TvDe 316. TFJ Stainless 

Steel 
S c r o o n  MatorlaJ 0.010 

D o t .  Inrtallod June 9 ,  1987 
Inrtal lod J .  Berema n 8I to  Managor 

B o r o h o l o  13.00' 

CJr lng  ~ i a m 0 t . r  799 ~ r )  

wire wrav. T pe 3 1 6 ,  TFJ S u r f a c o  Car ing  Diamotor  
Stzinless SteelAD,rero,  m y  

5" ID I' 

Goologlr t  
c u m  IJ.nrg.r 

Commontm fPn++a'l i 7 n r  a t  7 -96-9 . I  5 

Ground Surracc r 
S u r r a c o  

4 7  B i n t o r i t o  

Fl l tor  Yatorlal:  - 
3 2 4 2  Silica Sa 

i)ac k f 111 

S u r f a c o  Car lng  

I l o r o k o l o  
iam tor: 

7.5" 

01 o f  ; c r i o n  l :ODt]: I 3.50 '  

WoI l  T o t a l  
.I 

(ft.1 $ 13 .OO t1 

- 
b a c k f Ill Y a tor 1.1: 3/8" Volclav Bentonite Pellets 



W E L L  
COMPLETION 
INFORMATION 

L o c a t i o n  Rockv F l a t s  P l a n t ;  Landfi l l  Area 
C o o r d i n a t o r  N 4 0 1 7 7 . 6 1  F 21775.71 
T o t a l  0 0 0 t h :  W e i t  96.01' 

m o r o h o i o  JJ.Q.00' 

C U R P  Man- 
reman on June 9 .  1987.  ~ o m m o n t r  Surface c a s i n g  set t o  17.0'  bv J.B. Be 

Ground Surfac 

? 
S u r f a c r  

Longth ( f t .  
77 .31  50.1 F 

1-1 E n t on i t 

t i l t o r  Matorial: - 
32-62 Silica S; 

n 

U 8 C K f l l I  M 8 t O t l a l :  J f U  . voiciav Bentonite Pellets  



W E L L  
C O M P L E T ~ O N  
INFORM A l l 0  N 

L o c a t i o n  b c k v  Flats Plant;  Landfill Area 
Coord tnato r  X 6073.10 E 22430.99 
T o t a l  0 0 0 t h :  W O I I  6 . 6 0 '  

B o r o h o l o  12.LO' 

W a l l  NO. 42-87 

E l o v a t i o n :  G r o u n d  S u r f r e .  585 6.05' 
T o p  of  C a a l n g  5855.93' 

C U R P  k l . N g r  

Commont r  

Ground Surtacc r 
I ~ u r r a c o  s o a i  

1 

b 
Filtor Matorial:  = 
32-62 S i l i c a  Sa 

FIItor P a c k  r 

L I  1 

l o r o k o l o  
b i amo t or: 

7 .5"  - 
3.0' 

re ta i  

" Volclav Bentonite Pellets  B a c k t l l l  Y a t O t h l :  3/8 
J 



WELL 
C O M P L E T I O N  
INFORM A T  10 N 

C o r m a t l o r  o f  C o m p l o t 1 o n  ~ o c k v  ~lats~ ium 
Caring M a t o r i a l  Sch 5 .  T v ~ e  316 ,  TFJ Stainless 

Steel 

0.10 Inrtr l lod Vovpmbet 18. 1987 Stainless S tee1 ~ ,r 

Caalng 0 1 a m o t o r  7 1 '  TQ  

wire vfaD. T ype 3 1 6 ,  TFY s u r f a c o  Caring ~ ~ a m o t o r  5"  ID Scrmoo Y a t o r l r l  U l O  I t  

, B y  
lnr ta l lod  B y  R. Treat SIto Y a r a a o r  

G o o l o a l r t  

Ground Sur fae  

7 
S u r f a c o  S o r l  
Mat.  I I: 

Portland type I - 
S u r l a c o  

L o s g t h  (11. 
$ 0 8 1  

1-1 B n t o II i t 

32-42 S i l i c a  Sa 

Clltmr C a c k  h 19.75 ~ o r g t k  (rt. ;  r Clltmr C a c k  

Backfill W; torlal/ 318 " V o l c l a v  Bentonite Pellets 



W E L L  
COMPLETION 
I NFORMAT ION  

L o c a t i o n  Rock\* F l a t s  P l a n t ;  L a n d f i l l  Area W ~ l l  N O .  59-87 
~ o o r e t n a t o r  Y 39736.25 E 19663 .94  E l o v a t l o n :  G r o u n d  S ~ r r r c o  5 9 9 2 . 9 0 '  
T o t a l  D o p t h :  W o l l  2 1 . 2 0 '  T O D  of c a r i n g  5 9 9 6 . 6 7 '  

Cormatlon of  C o m ~ l o t l o n  Rockv Flats Alluvium 
Car lnq  Yator la l  Sch 5 .  fvue 316, TFJ Stainless 

Steel 
S c r o o n  M a t o r l a  J.010" vire wrap. T pe 316, TFJ S u r l a c o  C a ~ ~ n g  Dlamotor 
Doto  lnrtallod s ttinless s tee1 A 

1nrta11.4 D Y  J. Bacchus SIto Managor 

D o r o h o l o  2 6 . 0 '  

caIlng ~ i a m 0 t . r  2" ID 
5" ID 

o" , 
Goologlr t  

C U R P  MamaqOl 
Commont r  



'*ELL 
COMPLETION 
INFORMATION 

~ o c a t ~ o n  Rock\- Flats  Plant;  Landfill Area 

T o t a l  O o p t h :  W o l l  27.7' 
~ o o r ~ i n a t o a  N 3995 1.63 E 19938 .q2 

B o r o h o l o  3 . 0 '  

C U A P  klnrol* 
Commontr  

Ground Surlae 

7 
S u r l a c o  S e a  
Mat.  I I- 

Portland ?+pe 
rPmPn+ 

I 
8 ont  onit 

b 
Flltor Yator la l : .  
3242 Silica Si 

I 
l a c k f i l l  " Volclav Bentonite Pellets  



W E L L  
COMPLETION 
INFORM A l l 0  N 

~ o c r t c o n  Rockv F l a t s  Plant:  Landfill Area W O I I  NO.  61-87 
C o o r d l n r ( . s  N 39881.26 E 19974.80 E ~ o v a t i o n :  G r o u n d  S u r f r c o  398L.00' 

o a e  k ti11 Y t o r ~ a ~ :  318'' Volclav Bentonite Pellets 



W E L L  
COMPLET ION  
IN FOR  MA TI0 N 

L o c a t i o n  Rockv Flats Plant;  Landfill Area 
C o o r d i n a t o r  N 3 9 8 2 1 . 7 2  E 19999. 79 
t o t a l  0 0 0 t h :  Wall 76.RO' 

D o r o h o l o  30.0' 

W O l l  n o .  - * 
C l o r a t l o n :  G r o u n d  S u r f a c o  5 9 8 4 . 1 6 '  

t o g  of C a r i n g  5 9 8 6 * 3 6 '  

Ground S u r f a t  

7 
S u r f a c o  S o a l  
Mat. I I' 

Portland 19pe I - 
Fl l tor  Yator lal :  - 
3242 Silica S; 

T 

t o o  o f  C a r I n g  9 - 7 0 '  

I 

S u r f a c o  
0 0 6 t h  ( 1  

~ o r o h o ~ o  
) iam tor :  

t, 
on D o 0  

l w q  

17-1 

Ea c k f I l l  Y a t .rial: 318" Volclav Bentonite Pellets  



W E L L  
COMPLETION 
IN F O R M  AT10  N 

-t- I 
B o r o h o l o  I 
Dirtnotor :  i 
7.5" 

J l  
30.00 + or oh .lo 

Total  0 0 0 t h  
(11.1 



W E L L  
C O M P L E T I O N  
I N F O R M  AT ION  

F 7 0 1 6 7 -  * Coordinator  N ?O?hq.f71 7 1  E l O V J t i O n :  G r o u n d  S u r f a c o  5985.89' 
T o t a l  0Opth:  W o l l  T o g  of  Caaang 5QF17-77'  

Locat ion  Rockv Flats Plant; Landfill Area W O l l  NO. 46 - 87 

Dotoho le  28 .O '  

Comma 

I' Volclav Bentonite Pellets B a c k f i l l  Yator lal :  318 
J 



W E L L  
COMPLETION 

IN FORM  A TIO N 

~ o c a i ~ o n  Hockv Flats Plant; Landfill Area WOII NO.  65-87 
C o o r d i n a l o r  E lovrt lon:  Ground S u r f a c o  5983.08 '  39250.14 E 20700.22 

t o t a l  Oopth: W o l l  2 6 . 7 '  t o p  of  C a r i n g  5 9 8 5 . 0 2 '  
B o r o h o l o  27.0'  

f o r m r t l o n  o f  C o m ~ l o t l o n  Jockv Flats Alluvium/ Weathered Arapahoe Formation 
C a s i n g  Matorla1 Sch 5 ,  TVIX 316, TFJ Stainless 

Steel 
S c r o o n  Yator1.l 0.010 
0.10 Installo4 Jecember 9 . 1 0 .  19 tainless s tee1 Ir 'I ., I 

t r s t a i ~ o d  8 y  R. Treat Sito  Y r n a g o r  

casing olamotor  711 ID 
I' vire w a u .  ry pe 316, TFJ S u r f a c o  CIBlRg D lamotor  5"  ID 

Ooo log l r t  
CEARQ Man- 

Commontr  

Ground 3urf.c 

Surfac. S o r l  
Mat. I I. 

Portland Itpe I 

8 on  t oni t 

LonatR ( ( 1 .  

Filtor Matorial: - 
3 2 4 2  Sil ica  S: 

T 

I o r  0 ho lo  
I i r m  tor: 

7.5"  

oi O f  "'i" 0.0t 

ring 

10.70' 

IT  

I I 
I I 

Back  r Ill Mat  orial: 3/8" Volclav Bentonite Pellets  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

L o c a t i o n  Kockv Flats Plant; Landfill Area W o l l  No. 66-87 
C o o r a ~ n r t o r  79Ua.26  F 20226.0L Elovat ion:  G r o u n d  S u r f r c .  sq&qo' 

t o t a l  0 0 0 t h :  W o l l m '  t o p  or Caatng 5 9 8 3 . 6 L '  
Doroholo 23-00 '  

F o r m a t l o r  o f  Comolot lon Rock v Flats A l l u v i u m  

Casing uator iat  5 ,  TvDe 316, TFJ Stainless Caring olamotor  ? I i  ~ r )  

$ c r o o n  Y a t o r l r l  4.010 " wire maD* Txpe 3 1 6 ,  TFY sur raco  C a s i n g  Dlarnotor 
0.10 inrt . i iod November 2 4 ,  1987 Stainless SteelAplroro# 8 y  

Steel 5" ID 

Install.# 8 y  R *  Treat Sit. Y.ra#.r C o o l o g l r t  
C U R ?  uwgr 

Commonta 

Ground Surtae 
4 I / ( / / / *  / I  

S u r t r e o  Soal 
M a t o  i I: . 

Portland t y p e  . - 
, 

I 
-8 o n  t o r i t  c L o n q t h  ( I t .  

Filtor Matorial: - 
2-62 S i l i c a  Sa 1 3  



WELL  
COMPLETION 
INFORM A T  10 N 

~ o c a t i o n  Hockv F l a t s  Plant; Landfill Area W O l l  NO. 67-87 
C o or  o I n a t a . u Q - ,  € l o r a t i o n :  G r o u n d  S u r r ( i c 0  5969 .50 '  
T o t a l  0 0 p t h :  W e 1 1  16.8' t o p  or ~ ( i a i n 9  5 9 7 1 . 7 2 '  

t o r m a t l o r  o f  Cornp lot ion  Jpckv F l a m  
Car ing  Mator ia l  Sch 5 ,  TVDe 316,  TFJ Stainless c a a l n a  o ~ a m o t o r  ?I i  ID 
Seroon Matorlrl 0.010 " wire wraD. T pe 3 1 6 ,  TFJ Surfaco Caring 01amotor 
0.10 I ~ a t a l l o d  Decwer 4 .  1987 S t h a s s  SteelAP,roro,  B y  

IRrtal lod B y  J *  Bacchus 8I to  Manamor 

B o r o h o l o  7 1 . 4 '  

Steel 5"  ID 

6 o o l o g I r t  . 
CEARP Mmoga 

Commontr  

Ground Surtacc 

7 
Surtaco Soar 
Mat. I I: 

Portland t y p e  I 
rpmp_n+ 

Surface  
S o a 1  
LORSth ( I t . )  

Filtor Matorlal: - 
32-12 Silica Sa 

,-& Congth ( f t . :  

- 
O a c  k f l l l  Mat  orlal: 318" Volclav Bentonite Pellets 



WELL 
COMPLETION 
INFORMATION 

Locatton Rockv Flats Plant; Landfill Area W a l l  N O .  68-97 
C o o r d i n a t o a  V lnI&J.J9 F 206130.82 E l o v a t i o n :  G r o u n d  S u r f r e .  5968.68' 
Tot81  0 0 0 t h :  We l l  16.0' T O @  O f  C J S l n g  5970.31' 

Boroho io  20 .Of 
Format ion o i  C o m p ~ . t l o n  Rocky Flats Alluvium 
Car ing  Matortat  Sch 5 .  Tvpe 316, TFJ Stainless 

Steel 
I' vire wrap. TX .pe 316, TFJ Sur faco  Casing Diamotor Scroon  Y a t o r t r l  ~ 2 . 0 1 0  

0 8 t o  ln8tallod w m b e r  4 ~ 7 .  1987 Stainless S tee1 A O, r  ,04 I 

Inatello4 By  J. Bar- SIto Manamor 

C a r i n g  ~ l a m 0 t . r  219 ID 
5" ID 

Ooologlat 
C U R P  M m w  

Commontr  

Clltor Cac  



WELL 
COMPLETION 
INFORM A T  ION 

~ o c a t c o n  Rockv F l a t s  Plant: Landfil l  Area W e l l  N O .  70-87 
COOrd inato8  N 39588.09 E 21098.79 E l o r a t i o n :  G r o u n d  S u r f a c e  5966.30' 
T o t a l  O o p t k :  W a l l  16.5 '  t o p  of C a s i n g  5968.35 '  

f ormation o f  Complo t lon  

Caslng Y a t o r l a l  Sch 5 .  Tvpe 3 1 6 .  TFJ Stainless  C a r i n g  o i a m o t o r  2"  ID 
$ c r o o n  Y a t o r l r l  p.010 wire G a u .  Tgpe 316 ,  TFJ ~ u r f a c o  casing Dlamotor  
o a t .  instai ioa December U, 1987 Stainless  SteelAp,rovod B y  
I n r t a ~ l o d  m y  B. rvlt' S l t o  Managor 

17.0' B o r o h o l o  

Rockv Flats Alluvium/ Weathere d Arapahoe Fornation 

Steel  5" ID 

Ooo log l r t  
c u m  Man4.f 

Commonta  

- 
8 a c It t 111 Y a t r la I: 3/8" Volclav Bentonire Pellets 



W E L L  
C O M P L E T I O N  
INFORM A T i 0  N 

r 

Format ion  o f  C o m ~ l o t i o n  

Carlng Mator ial  5 .  Tvue 316.  TFJ Stainless Oiamotor  711 ID 
S c r o o o  Mator1.l 0.010 
0.10 I n r t r l i o d  December 11, 1987 
I n s t r l l o d  I y  

Rocky Flats Alluvium 

Steel 
I' wire w a u .  ry pe 3 1 6 ,  TFJ S u r f a e o  Car ing  oiamotor 5" I D  

S t e e l ~ p o r o r o 4  B y  
J. Sacchu S SIto Managor Q.. 0 log 18 t 

c u e  Muugu 
Commonts  

Ground $ u r l a c  

? 

Filtor Matorial: - 
3 2 4 2  Silica Si 

BorokoIo  
Diamo t o r :  

I I  

of of  S e r i o n  D o o t l :  3 .50 '  

I 

W o l l  T o t a l  

I 



. . 

WELL  
COMPLETION 
I N F O R M A T I O N  

~ o c r t l o o  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area W o l l  Mo. 7 7 4 7  
C o o r d t n r t o r  ?i 79459 . 1 2  E 20855.24 Elovrtion: G r o u n d  t u r r r c o  5969.11' 

T o o  01 Caring 5971 .18 ' Totel  D o p t h :  Wall 7 . 0 '  
B o r o h o ~ o  15.0' 

Ground Surlrc  

7 
S u r f r c o  S o r l  
Mato i I. 

P o r t l a n d  t i p e  I 

S u r l r c o  

1-1 B n t omit 

3 2 4 2  S i l i c a  S: 

T- 
I 

3 o r o k o l o  
D i r m  tor:  

7.5" 

t R  

- 
" Volclav  Bentoni te  Pellets B 8 C k f l l l  ~ r t o r ~ a ~ :  3/8  

c 



W E L L  
COMPLETION 
INFORMAT~ON 

U 9106 OR9 
QA ByJD.10 /ddY& *- 19 --/ 9-49 
Loeat lon 

~ o o r a ~ n . t o r  39332.69 E 19481.76 (KFP) t iovrtton: Ground ~ u r t a c o  5993.3' 
t o t a l  Oonth: W.11 2 4 . 4 7 '  T O P  or c a r i n g  5995.35' 

Cornat1.n o f  comp10tlon ilockv Flats Alluvium and Landfill 

C a r l r g  Yater la i  Schedule 40 PVC car ing  Ohmotor  b 1 / 2 "  0.1). - 
Seroon Y.tortaJ Schedule 40 10-slotted PVC 

~ n r t a i i o d  B Y  BOT. Treat SIto Ya'na9.r 

Wol l  No.  8ock  VT Flats Plant: i a n d f r u  Area 

Botohoh 27-5a' 

Surfaco  Car lng  Dlametor 8 518'' 

0810 Inrt8llo@ b5ll8l1999 Approrod B y  4z? .u/ f l ' l . - /3  n r  

G o o t o ~ i r  t 
CEARP Mubaof - 

c o m n o n t r  Set stainless steel centralizer from 22.93' to 24.14' below ground surface. 

3.3' Protective casina s t  

tom o f  c a r m g  2 . 0 5 '  

ick up 

-t- I 
Borohoh 
0 Ian0  t r: 

I 

- -  ------ 
2;.20 I;:,;:'" I 2 7 * 5  1 ;;:;I 
J ' I  I 1 



W E L L  
COMPLETION 

INFORMATION 

OA By/Dato 4 k i u  ?,A>/, 'YYY , // - 2 - a 4  

~0e.tl.n RocCV Flats  P l a n t ;  L a n d f i l l  A r e a  W o l l  Wo. 930hl U O  

Cooratnatos N 39392.03 E 20202.5s  ( W P )  Elorrt ion:  Ground S u r i r c o  5984.5 
t o t a l  0 0 0 t h :  W e l l  36-61 '  T O P  or casing 5936.57'  

Formatten o i  Comgiotlon Weathered Clavstone 
Cralng Matorial Schedule  40 PVC C a s m g  Oirmotor 4 1 /2"  O . D .  
Seroon M.torb.i Schedule  40 1 0 - s L o t t e d  PVC 
Orto  ~ n a t a i ~ o d  06 /01 /1989  
~ n ~ t ~ l l ~ d  o v  S . P .  Carpenter Sl lo  Managor 

 oreb be to 45 .0 '  

Surtrca Crr tng  Dlrmotor S I s "  O e D -  

Gootogbat 
CEAAP 

commontr Unable  to set a n  upper  b e n t o n i t e  pellet  seal due t o  c o l l o i d i a l  m i x t u r e  
above sand DaCk: v o l c l a v  E r o u t  was p l a c e d  above sand DaCk. 

~ ~~~ 

:!c ccn?ra&er used .  [ le11  vas c o n s t r u c i e d  i n  o u g e r s .  
2 .07 '  P r o t e c t i v e  c a o i n z  stick up 

Backfill uatorlsl: 21/4" V o l c l a v  b e n t o n i t e  p e l l e t s  and s l o u g h  . ' 



WELL 
COMPLETION 
INFORMATION 

Well No. * 
Coordlnator N 392 72 .29  465 .42  (RFP) Eloratlon: Ground Surtaco 5977.59 I E 20 

Total  Ooeth: w o i i  &3.05 '  t o e  or caring 5 9 7 9 . 4 9 '  
Doroholo 47.5 ' 

Cornatlon o? complot~on Weathered Clavstone 

Carlng ~ a t o r i a i  Schedule 40 PVC Cartng ohmotor llt ' '  0 D 
Scroon Yat.rl.J Schedule 40 10-slot ted PVC Surtaco C a r l  

Data t r a t a ~ ~ o g  05/02/1989 Aeprovod B y  
~ n r t a i i o d  D Y  R.T. Treat 

. .  

Goologirt  
C U R P  kl- 

conrmOntr Set s t a i n l e s s  steel c e n t r a l i z e r  from 4 1 . 4 5 '  to  42 .65 '  below ground surface. 

- -- 
3 . 1 '  Protec t ive  casing stick-up n 

Ground Surfac 

? 
surraco s o a ~  
Y a t or I. I: 

Volclav g r o u t  

f Bontorlta 

I 

I 

t o o  of  Carlng 1 .90 '  

$ 

Bor.hol0 
b lam tor: 

7 l / 4 "  

00 or scr 

T 
I r  

urfaco Carlng 
oetk (11. t .- 

I 
an 0,eetI: 3 2 . 3 7 '  

1 W o l l  Total 

I - T - I  



WELL 
COMPLETION 
INFORMATION 

s9 W O l l  No. 2 Q 6 7  

Coordinator N 39566.50 E 20a28.68 ElOVrtbOIl :  around 8 U r f 8 C O  5969.7 ' 
Total  Doeth: W e l l  14-74' t o p  of Caring 5y71.56' 

Fornetlon of Complotlon 
Carkns ~ a t o r i a i  Schedule 40 PVC 
Seroon Yatorla.~. Schedule 40 10-slotted PVC 
Dato lnrtal loq 05/22/1989 Aeprorod  By  
I n a t a ~ ~ o d  BY S.P. Carnent er S ~ t o  fianawor 

Boroholo 20.0' 
Rocky Flats Alluviun/Artifical Fill 

Caring 01amOtOr 4 1/2" O.D. 
motor 8 5/8" 0.D. 

Ooologir  t 
C U R P  

Comn.ntr Set stainless steel centralizer from 13.27' t o  14.47' below ?round surface. 

3.0' Protective casing stick up 

t o p  of  Caring 1.86' . 
Oround S u r f m o  

Surtaao Seal- 
Y a tor hl: 



WELL 
COMPLETION 
IN FORM A f t 0  N 

OA ByID.1. 4- & W ~ A  /+ -- $--pq 
/ 

Loeatlon dockv Flats Plant: Landfill Area Well No. B206689 
~oore lnat . .  N 39045.20 E 20865.73 (RFP) Elovation: Ground Surfaco 5969*14' 
Total Dopth: W o l l  11-35' T O P  of  Casing 5971.116' 

f ormatlon o f  C o m ~ l o t l o n  2ockv Flats Alluvium/ Wearbered Sandstone 
Caring Matorla1 Schedule 40 PVC Caring oiamotor 4 1/2" 0.D- 
Sereon ~ a t 0 r l . l  Schedule 40 10-slotted PVC 
0.10 ~nsta i iod  05/04/1989 Agprovod B y  
1nrtall.e R . T .  Treat 

Botoholo L1.50 ' 

or 8 5 / 8 "  0.D- 

G 010 gls t 

CEARP y.rug.r 
Commonts Sec  stainless st eel centralizer fron 9.35' to 11.05' below ground surface. 

3.00' Protective casing stick-up n 

-t- I 
loroholo 
la m t r: 

7 1/4" I I 

Wol l  Total 



W E L L  
COMPLETION 
INFORMATION 

&Qw /5--/d -A9 
a t s  P l a n t ;  Landfil l  Area w o u  NO. B206589 

Coordinator N 39475.67  E 21023.37 (,RFP) Eloratlon: Ground Surfaco 5967 .BO'  

Total Doeth: Wol i  36 .24 '  Tog of  C8alng 5969-72 '  

Formation o f  compl.tlon Weathered Sanacrone 

Caring Matorlal Schedule 40 PVC Caring 018rnotOr 1/2" 0.D. 
Sctoon Mator ld  Schedule 40 10-slotted PVC Surfaco Car l  

Oat. Inrtaiio# 05 /05 /1989  Aegrovod l y  
Inata110a my R . T .  Treat 

Bororolo k 1 - 5 0 '  

tor 9 518" 0.D. 

GOOlOg l8 t  

CEAAP u.rUg.r 
Commontr Set s t a  inless  s t e e l  c e n t r a l i z e r  from 3 4 . 6 2 '  t o  35.il2' beloo zround surface .  

around Surtac 

7 
Surface Soa 
Y a t rial: 

Volclav arout 
3rrla.o 

16-40 S i l i c a  
sand 

3 .00 '  Protec t ive  casing stick-up n 

- 

01. 
DOWth 



WELL 
COMPLETlON 
INFORMATION 

/5--2-9 7 
W.11 N O .  B206689 

Coordlnator N 39605.08 E 21263.69 (PSP) Elorat ion:  Ground Surfaco  5959 $ 3 1  ' 
Tota l  Dopth: W e l l  1 9 ~ ~ 1 '  t o p  of  ~ a r ~ n g  5961.20 '  

B o r o h o l ~  21.7' 
Formation of  Cornplotion .Weathered Clavstone 

Car ing Y a t o r ~ a i  Schedule 40 PVC caring ~ i a r n o t o r  4 1 / 2 "  0.D. 
Scroon uator la .~* Schedule 40 10-slotted PVC 

0810 1118t.1106 04/28/1989 Approrod B y  
In0tall.d By  E.X. Hill 

Surtaco Carlng Dlamotor 8 518' '  0.D. 

0 o o l o g h  t 

Cornm 

C U A P  Manaqa 

I ~ n t ~  Placed stainless steel centralizer from 18.09' to 19.29' below ground 
szrface. 

3.0' Protective casing stick-up 

t o t a l  D o ~ t h  

' r ing 

3.7' 



WELL 
COkPLETlON 
INFORMATION 

Woli  NO. ?3?0678 9 

~oor41nat.r  8 3993 6 .16  E 2106 4.34 (WP) Eloratton: Ground Surfaeo 5927.9' 

Tota l  Depth: Woll 20D52' T O P  of ~ a a t n g  5930.19' 

t era. t Ion o f  C orno to t ton 

Casing uator ta i  Schedule 40 PVC ~ m 8 l n g  oiamotor 4 1/2" 0.D. 
Saroor YatortaJ. Schedule 40 10-slotted PVC $Mrf.C. C.81 

Omto Inrtal lod 051231 1989 Aeprorod  B y  
~ r a t a l ~ o a  m y  Sap- Carpenter 

G O O l O g l 8 t  

DoroLole 30.0' 
Wca thered C lavs tone 

C U A P  
co rnm~nt r  Set s ta inless  s t e e l  c e n t r a l i z e r  f rom 19.01 '  t o  20.24' below zround surface. 

- -  - 
3 .0 '  Protec t ive  casing s t i c k  up n 

t o o  o f  Carrne 2 . 2 9 '  

around Surtaco 

Srrtaco boala 
Y a torlal: 

and slough 

~orohoto 
Dlanotor: 

7 1/4" 

3 I I 



WELL 
COMPLETION 
lNFORMAflON 

I - 0 -& /-<-. 8 9  
Plant: L a n d f i l l  Area W ~ l l  N O *  B206889 

~ o o r d ~ n a t ~ o  N 3983G.69 E 2 1 6 8 4 . 4 6  (RIP)  Elorrt lOn: a round  Surfaco 5 9 1 7 . 0 9 '  
T o t a l  0 0 0 t h :  Wol (  1 8 . 2 '  T o p  o f  Caoing 5 9 1 9 . 1 5  

Formattoo o f  complot lon Weathered C l a y s t o n e  

Cartog ~ a t o r l a t  Schedule  40 PVC Casing D l ~ m o t o r  1 / 2 "  0.D. 
Scroon  Mator la .  Schedule  40 1 0 - s l o t t e d  PVC 

Oat. I r r t a l l o d  0 4 / 2 7 / 1 9 8 9  Approrod  By 
~natai iod BY E.:f. H i l l  

commOnt8 

~ o r o k o i o  19.5 '  

Goologrot 

P l a c e d  s t a i n l e s s  
surf  a c e .  

C U R P  M u u g o r  
s t e e l  c e n t r a l i z e r  from 1 6 . 7 5 '  t o  18.0 '  belOtJ ground 

3 . 0 '  P r o t e c t i v e  c a s i n g  s t i c k - u p  

Surfac. $..I 
Y t r 1.1: 

V o l c l a v  g r o u t  

Surf... 

I nt ..It 

Longth ( f t . l  

Fittor Matorhi:  - 

Surtaco C a r l n g  

I lorokolo 
Diamotor: 

01 o f  S c r j o n  1 D o o t i  8 . 0 '  

I 

W o l l  Total  
Depth (ft.1 

I - T - I  

Ba c k f 111 Y a t 0 r t . 1 : ~  S 1 ouah 



W E L L  
COMPLETJON 
INFORMATION 

OA ByJDate f U I B i c Y y I ' W  - 3 + F 9  
U 

Locatbon Kockv F1 ats Plant: Land Fill Area W.11 No. B206989 , 

coordlnator IJ 40160.69 E 21739.67 (RFP) Elevation: Ground Surfaco 5 8 8 2 0 ~ ~ '  
Total 0 0 ~ t h :  Wall 2 7 . 5 '  t o p  o f  Caring 5884-32' 

tornatton of Complotlon Weathered Clavstone 
Carlng Yatorlal  Schedule 40 PVC Caring 01arnot.r 4 1/2" 0.D. 
Seroon Yatorl.? Schedule 40 10-slotted PVC tor 8 5/8" 0 . D .  
Omto Inrta11.d 04/20/1989 Approrod By 
In8tallOd my R-T- Treat Slto Managor 

BOrOhoIo 23 - 6 ' 

Goologlr t 

Comments Set stainless steel centralizer from 21.10' to 22.30' below ground surface 

3.0' Protective casing stick-up n 

th 



tormatlor of  Complotlon Unweathered Sandstone 
Cartns Yatortal Schedule 60 PVC Caring Diamotor . 1 / 2 "  O.D. 
Srroon Yatoria~.  Schedule 40 10-slotted PVC surtae. Cart motor  8 5 /8 "  O.D. 
0810 InStIllOd 06/25/1989 Aoorouod B y  7 /  L /&//W//& 
iaBtIl1.d By R*T* Treat Slto Managor 

Gootoairt - 
C U R P  

Commontr S e t  sta&Jess ste el centralizer from 52.6' to 53.8 I .  below rrround surface 

3.0' Protective casing stick-up n 



. . . . . 

WELL 
COMPLETION 

Portland type I 
I T  cemer gar fa  

2.7' Protective casing stick up 

t l  

Baekflll Ma8011a1:4 Portland type 1 6 I1 cencnt to 86.5'; 
14'' voic loy  bentonice pellctr 86.5' to  77.85' 
16-40 Silica rand fron 77.85' to wall lid 



WELL 
COMPLETION 
INFORMATION 

W o l l  No. B207289 
~ o o r o ~ n a t o r  N 40284.53 E 21264.93 (RFP) Eloratlon: around Surfaco 5948.27' 
Total  Domth: W ~ l l  15-89' Top of CaOln@ 5950*49' 

to raot1or  of Cornplotion Weathered Clavstone 
Caelns Matorial Schedule 40 PVC Casing Dlamotor 4 1/2" O.D. 
88ra.n Matoria. Schedule 40 10-slotted PVC surf.co ca 
0880 In8t8llOd 04/28/1989 Approrod By 

Boroholo 19 - 5 ' 

InataI l~#  my E*M- Hill 
Q4orogrrt 

C U A P  u.Ng.c 
~~~~~~t~ Placed stainless s t e e l  centralizer from 14.36' to 15.56' below ground 

surface 

Qround Surtac - 
aurfaso soar 
Y a tor la I: 

Volclar grout 
Surtaem 

t 
on t ..It I 2*o k t h  (It. 

Bao k I111 
Lonath tft.  

3.0' Protective casing stick-up n 

8urtaso CarIng 

I Boroholo 
b @.mot r: 

I 7 :/4" 



I 
No IOTE: All mcumremeatr will k from ground rurfrcc S&acc h t n g  Urcd (Check 1): . Yes - -  Cenr?llizn depihr (when applicable) will A I ~ ,  b shown. (If Yes, S e  Fom GT.3A for specific informetion) 

.<.: .: ;.:.:<. ......... 

7 
.. .. .; .. .. .. .. .. .. .. .. .. .. 

, ~ :  .. .. 

.. .. .. .. 

Grwnd Elevation (Ft) 
I.D. of protective using (h) 
T y p  of prote~tive casing: N/n 

tc " 



. . ~ .  . . .  

C.5. DEPARTMEKT OF ENERGY ROCK,Y k U T S  PLAKT FORM GT.6A (REV. 2) 
, j ~  1, bi p,* Cc.>  iil I/ j ,' iIidac c ; - w ~  ~ C U L I  J 

Groundwater dni tor ing  Well and Piezometer Report 

CHECKEDBY DATE 
I 

Yes NE - -  NOTE: All mwarcmcalr  will  be from gmund r d a c c  Sdrtt  h t n g  Used (Check I ) :  
Cmtnliter depths (when Ippliublc) will dso k sbom. (If Yes. S e  Form CT.3A for rpcific information) 

Heigbr of top of well a s i n g  (Ft) IHI 
Ground Elevation (Ft) 
I.D. of protective casing (In) 
~ y p  of pmtmivc casing: @/A 

Depth of protective w i n g  (R) 
Depth of surface ual (Ff) 
Type of surface 4: &'/A 

d/jq 

3,s' 

/ 

11.1 

Depth of top of filter pack / bottom of d (Ft) 13.L ' 
Typc of filwr pack: 3it? * &*ashad 

U 
l.D. of screened vction (In) I 





FROM SM STOLLER TLI 9666533 PRGE.B11/018 DEC 14 '92 13:14 - .. Ih4('fid f-' cs/*pr ,r  l *Y* .W. IL  .CW" :--. 

Groundwater Monitoring Well and Piezometer Report 

I 





- - .  

US. DEPARTMENT OF ENERGY ROCKY FLATS PIANT 

d b  
PROJECTNAME & /)-3.B-),t3-3 LF 34M 
LOCATION LDG~LL D*L* 
DATECOMPLETU) ?/z9/.9z , LE DEI7H (FI7 5 1 -2 
CHECKEDSY DATE ~l-l@-gz 

u rz: 

FORM GT.6A (REV. 2) 

p ir%r-r nz 
-NO. TdQ472? 2 

SCREFNEDINIERVAI. 
DEPTH (m) 45.5 to 10 -5 
LlTHOtoGY ~ I U  

Height of top of protective casing (Ft) 

Height of top of well casing (Ft) 

45.5' 

Ground Elevation (Ft) 
I.D. of protective casing (In) 
Type of protective casing: S m  

Depth of protective using (Ft) 
Depth of surface xal (Ft) 
Type of surface seal: C W J C K G T ~  

1.D. of well casing (in) 
Type of well casing: S d . 4 0  PqC 

* 

Type of backlill: 

~ ~~ 

Depth of top of scrrmed section (Ft) 
Type of screened section: 0.010 " SLOT 

I.D. of rarmed section (In) 
Size of screen openings (In) 

%A* 40 QJC 

Depth of bottom of sereend section (Ft) 

Depth of bottom of filter pack (Ft) 

h g t b  of plugged blank section - Sump (Ft) 

Depth of bottom of plugged blank 
Kction - Sump (Ft) * 

Type of hcldill klow filter pack: 
3 w r o c r t r G  PCUETS 

Diameter of hole (In) 
Depth of hole (Ft) 

- 2.75 
- 2.5' 

b " 

3ji.a 

2 

5.5 ' 

, 
B.5 

10.5 

2 " 
0.010" 

45.5 

47 -5 
2.0' 

47.5 



- -  - - -  - 

U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GT.6A (REV. 2) 

Groundwater Monitoring Well and Piezometer Report 

Height of top of protective casing (Ft) 

Height of top of well casing (Ft) 

Ground Elevation (Ft) 

ID. 0f;rrOtective casing (~n) 
Type of protective casing: 5 7  6 C  c 

Depth of protective casing (FO 
Depth of d a c e  d (Ft) 
Type of surface 4: Corle3 c Tt 

I 
I.D. of well casing (In) 
Typeof well casing: a h  40 P d C  

Depth of top of d (Ft) 
T y p e o f d :  & . ~ l - m ~  2 - r ~ ~  - 
Depth of top of filter pack / bottom of seal (F 
Type of fdlter pack: Ib- 4cD S t L i c  A 

S4NO 

Depth of top of screened section (Ft) 
Typeofscmnedscction: sch. 4 a  Pq< 

Depth of bottom of rcmntd Kction (Ft) 

Depth of bottom of film pack (Ft) 

licngth of plugged blank Kction - Sump (Ft) 

Depth of bottom of plugged blank 
section - Sump (Ft) ' 

1 Type of bacldill below filter pack: 

I 

-3.3 
-2.5 

L 

I . 7  
7 ._E5 

2 

15.6 
17.2 
A 

L Diameter of hole (In) 
tkptb of hole (Ft) 

I 
c 

19.3 



PR0JFCI"AME 

LOCATION OU7 

DATECOMpLETEDy12E93 TOTALHOLEDEPTH(FEET) 24.4- 

CHECKEDBY MX.Vaag DATE- 

WELLNO. ,70093 - 
D m ( F E E I ?  7.0 to 22.0 
~~y 

Height d top dprdective casing (feet) 

Height of top OQ well casing (feet) 

NOTE: Allmeasllranentsarefiangroundsurface. 
centraliza depths (when applicable) are also shown. 

ir 

Surf= Casing Used (Check One): Y e s  >O 
(If yes, See Form GT.3A for specific informatioa) 

ID. of protective casing (iches) 
Type O f  F d V C  C a S @ : s l  

Depth of protective casing (feet) 

Depth of surface seal (feet) 
T y p e o f j u r f a c e s e a l : ~  

ID. of well casing (iaches) 
Type of well casingschemlle 40 PVC 

Type of backfii- 

centtali: 
3.0 feet 

23.9 feet 

2.4 
2.0 

599o.e 
6.25 

2.0 

2.0 

2.9 Depth of top of seal (feet) 
Typeof& u4-- 

Depthoftopoffilterpacklbottomofseal(feet)5.o, . .  
Typeoffilterpack 1 6 4 b k u a u L  

Depth of top ofscreared section (feet) 7.0 
T y p e o f d a c c t i o a  sdwble 
40 PVC 
ID. d llcreud section (inches) 2.0 
size d 8acea openings ( i s )  o.010 
Depth of botrom of screened section (feet) 22.0 

Depth of bottam of fim pack (feet) 22.1 
Langth of plugged blank section - Sump (feet) 2.0 

Depth of bottom of plugged blank 

Type of kkfill below filter pack: - 
Dirrmeta d hole (inches) 7 _  
Depth of bok (feet) A 

22.3 feet 

(weathemi clayey section - sump (feet) 24.0 

N- 



US.WAR"TOPENWGYROCKYPWTSPLANT WRM GT.6A (REV. 2) 

Gnntodwrrter Monitoring Well and Piezometer Report 
WELLNO. 7019'3 

LOCATION OU7 - 
D E P T H 0  22.3 to 373 
LlTHOLoGY 

DATE COMPZFIED 1/151p3 TOTAL HOLE DEPTH 0 39.4 

CHECKEDBY hf&ym DATE 2/7193 

NOTI? Allmeasuremeatsarefmngrolmdsurface. Surface Casing Used (Check One): Y e s  d No 
CentraiiZa depths (when apdicable) are also shown. (If ye% See Fonn GTJA for specific information) 

8 ( c l a y s t o n e s a n d s i l ~  

1 
w e a t h d  to 36.4 fe4zk 
Unweathaedtosliglltly 

weatheredbelOw36.4feet) 
n 

Ground Elevation (feet) 
ID. of protective casing (inches) 
Type of protective casing:>l 

Depth of prorective casing (feet) 

Depthofdaceseal(feet) 
Type of slaface seal:cmaete-. 

V A  - I 

ID. dwell awing (inches) 
Type of well casing:-&b&ule 4omc 

Type of backlrll:-Eu&Wh@- 

Depth of top of seal (feet) 
Typeofseal: 1144- 

2.3 
2.0 

59903 
6.25 

2.7 

2.0 

2.0 

19.2 

Depth of top of saeened seaion (feet) 22.3 

ID. of rcreeaed Secticm (inches) 2.0 
Si of screen openings (inches) o.010 
Depth of boaom of screened section (feet) 37.7 

Depth of bottom of film pack (feet) 37.6 
b g i h  of plugged blank section - Sump (feet) 2 . 0 

Deph of bottom of plugged Mauk 
section - sump (feet) 393 
Type of btckfiill below filter pack: 

Diameter af hde (inch) 16.114 f a n o  to 37.5 feet 

Deuth of hole (feet) 7 39.4 



PR0J"NAME 

LOCATION OU7 

DATECOMPLETED l/llE93 'N)TALHOLEDEPI"(FEET) 73-3 

CHECKED BY D A ' I E A  

Height o f  top of protective casing (feet) 

Height of top of well casing (feet) 

WELLNO. 70293 - 
52.1 to _67.1 

L l " o m Y  

Rocky Flats 
AUUViUIll 

a.00 feet 
21.5 feet 

N W  Allmasurementsarefmngroundsurface. 
Centralizer depths (when applicable) are also shown. 

(claystones to siltstones) 

SurfxeCasingUsed(Cbeck0ne): Yes No 
(If yes. See Form GT.3A for specific informatim) 

cenfralizas: 
9.6 feet 

29.6 fm 
47.1 feet 

ID. of well casing (inches) 
Type of well casing:J&edde 40 W C  

Typeofbackfii. PmQU&ut 

Depth of top of seal (feet) 
Typeofseal: 114- 

2.4 
2.0 

2.0 

2.0 

41.9 

DepthoftopoffilterpacWbottomofseal(fee!) 50.1  . .  Typeoffilterpack 1 6 - 4 0 ~  

Depth of topof- section (feet) 
Type of ScneDed S e c t i m m e  
40 PVC 
ID. d scrsened sedial ( i s )  
size ofscreea opanings ( i s )  

Depth of bottom of SCrecIled section (feet) 
Deptb of bottom of filter pack (fee!) 

e 

Depth of bottom of plugged blank 
section - sump (feet) 

Dirmeta ad hde ( i aches )  69.5 fggg 

A 

A 

2.0 
o.010 
67.1 
A 
2.0 



U S  DEpARTMENToPENeRoYRocRYpUTSKANT KwlM GT.6A (REV. 2) 

Groundwater Monitoring Well and Piezometer Report 

WELLNO. 70393 

LOCATION OU7 - 
DATECOMPLETED2/2/93 TOTALHOLEDEPTH(FEET)260 D E P T H 0  .7.8, to 22.8 

CHECKED BY) D A T E 3 3  LITHOLOGY 

NOTE: AlImeapuraneatsarefrangroursdsurf~. Surface Casing Used (Check One): Y e s  No 
Centralizer depths ( w h  -le) as also shown. (If yes, See Fonn GT.3A for specific information) 

Height d top 

Height o f  top 

1 of protective casing (feet) 

o f  well casing (feet) 

22.8 

centralizas: 
3.8 feet 

242 feet 

Rodry- 
Alluvium 

Gmmd Elevation (feet) 
ID. d protective casing (inches) 
~ofprotectivecasing:-&Xd 

Depth of ptective casing (feet) 

Depth of d a c e  seal (feet) 

I 

19. dwel l  casing (inches) 
Type of well casmgschedule 40 W C  

Type of backf--1: 

Type of d- 
Depth of top o f  seal (feet) 

25 
22 

59979 
6.25 

2.5 

2.0 

2.0 

A 

~~ 

Depth of top of SQeened section (feet) 
TypeofscreenedscctiOn: Schedule 
40 PVC 
LD. of scmned sef3im (inches) 

7.8 

2.0 

f Depth of bottom of screened Section (feet) 22.8 

I Depth of bottom of fdta pack (feet) 24.5 
Len@ of plugge!d blank section - sump (feet) 2.0 

I Dedh of bottom of dunned blauk 
24.8 

owfilterpack: 
over 

Diameter af hole (ihea) 7 
of hole (feet) 26.0 



US.DEPARTBEN"OFENERGYROCRYFLAlSF"T FORM OTAA (REV. 2) 

Groundwater Monitorhe Well and Piezometer Report 

PROJECTNAME 

LOCATION OU7 

DATECOMPLETED 2/1/93 'lWI'AL.HOLEDEPTH(FEET)~S.O 
CHECKED BY DATE 3n/97 

WELLNO. 70497 - 
D E P T H 0  2cJ.o to a 
L I l " 0 ~ Y  

NOTE: AUmeasurementsarefromgroundsurface. 
Centralizer depths (when applicable) are also shown. . 

H* 
Height 

Surface W i g  Used (Check One): Y e s  No 
(If yes, See Form GT.3A for specific infowatiOn) 

of proteaive casing (feet) 

of well casing (feet) 

23 
2.0 

\\ \\ 

1 c e d h  
3.5 feet 

Ground Elevation (feet) 
ID. of protective casing (inches) 
Type of protective cashg:steel 

Depth of prdective casing (feet) 

Depth of d a c e  seal (feet) 
T y p e 0 f s l a f a C e s e a l : ~ -  

21 .o feet 
45.7 feet 

VA I 

Rocky Flats 
, Alluvium 

21.3 feet 
Arapahoe-Laramie I 

Farmation 
Bedrock 

(Weathend 
claystmes) 

Dry hole 

ID. oh well casing (mches) 
Type of well casing:schedule 40 PVC 

Typeofbeckfill: - IC .  

Typeof& 114- 
Depth of top of seal (feet) 

599&0 
6.25 

23 

A 

2.9 

212 

€a IDeph of top offilterprrck(bottom of seal (feet) m- .. Typeoffilterpack 1- 

Depth of top of d section (feet) 

ID. of 8ueened eedim (inches) 
size d saeul openiags (inches) 

Depth of bottom of screened section (feet) 
Depth of bottom of filter pack (feet) 

Length of plugged Mank section - sump (feet) 

Depth of bottom of plugged blank 

29 
o.010 
448 
46.0 
2.9 

46.0 

7 



N m  AllmeasllranentsrrtefnmgroMddace. Surface Casing Used (Check One): A y e s  ,-NO 
centralizer depths (when applicable) an also shown. I (If yes, See Form GT.3A for specific informatiOn) 

Height 

Height 

55.1 feet ----0-0 

ofprotectivecasing 

of well casing (feet) 

(claystones and 
clayey to sandy 

silrnnes) 

c e d i :  
17.0 feet 
37 .O feet 
9.0  feet 
77.0 feet 
87.0 feet 

117.0 feet 
137.0 feet 

Dry hole 

(feet) 2.4 
2.0 

Ground Elevation (feet) 
ID. of protective casing (inches) 
Type of protective casing:- 

Depth of protective casing (feet) 

Depth of d a c e  seal (feet) 
T y p e o f s u r f s x d . c a n c r e t e  

V A  I 

19.04 well casing (inches) 
Type of well casing:-- 

Type of baclbdl: -- 
Depth of top of seal (feet) 
Type of seak- 

5998.0 
6.25 

2.6 

2.0 

2.0 

118.2 

Depth of top of filterpacmamm of seal (feet) 120.4 .. Typeoffilterpack: 1&4pykEasane 

Depth of top of screared section (feet) 
Type of sQ8Q1cd sectim -&he&le 

19. ofscmened section (idles) 

s i  of screen apenings (incbes) 

Depth of bottom of screened section (feet) 
Depth of bottom of fdter pack (feet) 
h g ! b  of Plugsed blank section - Sump (feet) 
Depth of bottom of plugged blank 
section - slrmp (feet) 

I Diameter of hole (inches) 
Depth of hole (feet) 

121.0 

2.0 
o.010 
136.0 
137.2 
2.0 

138.0 

7 
151.5 



PR0J"NAME 

LOCATION OU7 

DATECOMPLETED 12/4B2 70TALHOLEDEPTH(FEFL3& 

Y "HECKED BY DATE 1/5/93 

WELLNO. 70693 - 
D=(FEET) SA to 28.4_ 

L.l"OI-oGY Alluvium 

28.5 

NOTE: Allmeasuremeatsarefromgnnmdsurface. 
centralizer depths (when applicable) are also shown. 

Ground Elevation (feet) 
ID. of pPdective casing (iches) 
Type of protective casing: steel 

Depth of potective casing (feet) I 

SurfaceCasingUsed(CheckOne):-Yes~o 
(If yes, See Fonn GT.3A for specific information) 

Depth of surface seal (feet) 
Typeofsurfaxseakcanaete 

ID. of well casing (inches) 
Type of well casing: schedule 40 PVC 

Typeofbackfill: 

Depth of top of seal (feet) 
Type of seal: 

Depth of topof filterpacl4bottom of 

. .  seal (fat) 
Typeoffilterpack: 1- 

Depth of top of saeened section (fe4A) 
T y p e o f s c l e e d d m ~  

ID. d scnened sectiaa (inches) 

I Depth of bottom of filter pack (feet) 
'Length of plm blank section 4 - SIlmp (feet) 

Depth of bottom of plugged blank 
section - sump (fec!t) 

I TvDe of k k f i l l  below filter oack: - 

59912 
6.25 

2.8 

2.0 

2.0 

6.5 

2.0 
o.010 
28.4 

30.5 

2.1 

30.5 

30.5 



US.DEPAR"TOFENERGYROCKYPUlSPUNT PORM GT.6A (REV. 2) 

LOCATION OU7 

DATECOMPLEIED 1/6/93 TOTALHOLEDEP"H(FEET) 153.5 

"HECKED - BY- DATE 2/3/93 

WELLNO. 70893 - 
DEPTH- 51.0 to 66.0 
LI'IRoI,OGY S- 

Km: A l l m e e s u r e m e n t s e r e f m n ~ s u r f a c e .  
Centralizer depths (when applicable) are! also shown. 

Arapbahoe-Laramie 
Farmatim Bedrock 

(clayrnne with 8ome 
Siltstone) 

Surface Casing Used (Check One): 2 0  
(If yes, See Farm GT.3A for specific bfomWh) 

central- 
9.2 feet 

26.0 feet 
46.8 feet 

GTolmdElevation (feet) 

ID. af protective casing ( i s )  
TypeofpoteCtivecaSing: stee. 1 

Dephof~vccas ing(feet )  

Depth of slaface seal (feet) 
Type of Surface s e a k c m c r e t e  

VA I 

Depth of top of seal (feet) 
Typeofsep1: 1/4-- 

25 
2.0 

*5991.2 
5.25 

2.5 

2.0 

2.0 

47.1 

Deph of top of filter of seal (feet) 49.6 TypeoffiltaI#rck: . .  

Depth of top of saeared d o n  (feet) A 
Type of s m e n e d s e c t i a n : ~ e  

ID. of acrccned 8ectim ( i s )  '2 .0 
size of sueen openings (incbes) o.010 
Depth of bottom of screened section (feet) 66.0 

Depth of bottom of fiter pack (feet) A 
Length of plugged blank section - Sump (feet) 2 . 0 

Depth of bottom of plugged blank 
section - sump (feet) 68.0 

rpack: -1.5- 

Depth of hole (feet) 153.5 



PR0JECI”AME 

LOCA’IION OU7 

DATECOMPLETED2/18193 nrrALHOLEDE€”H(FEET)36.0 

CHECKED BY) DATE Wi% 

WELLNO. ,71193 - 
DEPTH(FEFI? 10.0 to 20.0 
LI”Ho~y mfarhficlalfrll 

. .  

Height 

Height 

NOTE: All measurements rn from ground surf-. 
Centralizer depths (when applicable) are also shown. 

of top 

oftop 

surface casing used (check b):-YeP 2L”o 
(If yes, See Form GT3A for specific inform&@ 

of protective casing (feet) 

of well casing (feet) 

Type of protective casing: steel 

Depth of protective casing (feet) 

Depth of Surface seal (feet) 
T y p e o f d i W s e a l : c o n n e t e  

ID. of well casing (inches) 
Type of well casing:-&&&& 40 PVC 

I w Typeofbackfill: 

Deph of top of seal (feet) w Typeofseal:- 

2.5 
2.0 

5989.3 
6.25 

2.5 

29 

k p h  of top of filter pacwbottom of seal (feet) 8.2 .. Typeoffilterpack 1 0 -  

!/ e 
Centralizers: 

Depth of top of screened section (feet) 
Type of screened s e c t i o a : ~  

ID. of sclwned section (inches) 
Size of screen openings (inches) 

~epth of boaom of screened section (feet) 

Deph of boetom of film pack (feet) 

A 

2.0 
o.010 

20.0 

21.1 
Len@ Of plussed b h k  sectim - Sump (feet) 2.0 

m 1 

a 

- 
!i 
8 !lo pvc 

i 
1 20.2feet 

x 

E 
Depth of boaom of plugged blauk 

Type of backfill below filter pack 
8 section - sump (feet) 22.0 3 

Diameter of hole (iches) 7 
Depth of hole (feet) 36.0 



I 

LOCATION OW 

DATECOMPLETED 3/4/93 loTALHOLEDEPTH(FEET) 26.0 
CHECKEDBY M.K V a  DATE 3I12.M 

Gnnurdwrrter Monitoring Well and Piezometer Report 

WELLNO. 71493 - 
DE€"H(FEET) 18.8 to u.8 
~~y . .  

FORM GT.6A (REV. 2) 

I 

NOTE: All measurements are from pound surface. 
Centralizer depths (when applicable) are a l s ~  shown. 

Surface Casing Used (Check Om): 4 Yes 20 
(If yes, See Form GT.3A for specific iafcamatim) 

Height 

Height 

centraiizers: 
5.0 feet 

24.0 feet 

of top 

of top 

of protective casing (feet) 

o f  well casing (feet) 

*OrmmdElev.rilm(feet) 
ID. of protective casing (inches) 
Typeofgr0teCtivecasing:stael "' 1 
Depth of d a c e  seal (feet) 
Typeofsurfaceseal:_concrete 

ID. af well casing (inch) 
Type of well casing:schedule 40 FVC 

Depth of top of seal (feet) 
Type of seal: 

2.5 
2.3 

5990.4 
6.25 

2.5 

2.5 

2.0 

13.6 

Depth of top of filter packlbattom o f  seal (feet) 16.8 
Type of filta pack: 1 6 4  & c u a ~ L  .. 

Depth of top of sgeeaed section (feet) 18.8 
Type of saeened seCtiOn:-&&&le 
9 pvc 
ID. offK€Umed sediaa (inches) 2.0 
size ofscrsesl openings (inches) o.010 

Depth of bottom of filter pack (feet) 24.8 
-1 Length Of plussed blanlr =ti011 - SUXUP (feet) 2.0 

Mificial Fill 
and'Ifash Depth of bottom of screened section (feet) 22.8 

24.0 feet 
Arapahoe-Laramie 

FarmatiOD 
Bedrock 

(silty claystone) Depth of bottom of plugged blank 

Type of backsill below filter pnck: 
section - sump (feet) 2A.8 

Dimneta of hole (inches) 7 
Depth of hole (feet) 26.0 

Dry 
1 



US.DEPARTMEN"OFENERGYROCKYFl.A'ISPLANT FORM GTdA @El'. 2) 

m0JECI'NAM.E- - 
LOCATION OU7 

DATECOMPI&TED 3/5/93 T O T A L H O L E D E € " O 3 . 3  

CHECKED BY DATE 3112193 

WELLNO. 71693 - 
16.3 to 26.3 
. .  L ~ o ~ y  

NOTE: Allmeasurematsarefromgroundsurf~. 
C e d i  depths (when applicable) am also shown. 

Centralizers 
5.0 feet 

27.0 feet 

Surface Casing Used (Check One): Yes , N o  
(If yes, See Form GT.3A for specific infamation) 

of tap of protective casing (feet) 

of top of well casing (feet) 

_2.5 

2.0 

ID. of well casing (inches) 
Type of well casing: schedule 40 PVC 

Typeofkkfiill: 

Depth of top of seal (feet) 
Typeof@- 

5988.3 
4.25 

_2.5 

9.7 

Depth of top of scneaed section (feet) l i  Type of screead Section: Jdwiule 
i 

ID. dscreeaed sectim (inches) 
size Ofscfeezl opemiup ( i s )  

Depth of bottom of screened section (feet) 

Artificial Fill 
endTrash ...... ..... 26.3 feet 

Depth of boaom of filter pack (feet) 
Lea@ of plugged blank section - Sump (feet; 

Depth of bottom of plugged blank 

ArapahOe-Laramie 
Farmation 

Bedrock 
(clayey siltstone) 

section - sump (feet) 

Type of kkfii below filter pack: - Dry hole 

Diameter of hole (inch) 
D a h  of hok (feet) bfULWkh n 0  71693Od.NzI 

2.0 
o,o10 

26.3 
28.3 
A 

28.3 

7 
28.3 



NOTE: All measurements are from p u n d  surface. Surface Casing Used (Check One): Yes J Po 
centralizer depths (when applicable) arc also shown. (If yes, See Form GT.3A for specifii infannation) 

of top of ptective casing (feet) 

of top of well casing (feet) 

GrormdElevatim (feet) 

ID. of protective casing (inches) 
Type of potective casing: -1 

Depth of patective casing (feet) 

Depthof surface seal (feet) 
T y p e o f r m r f a c e s e a l : ~ - ~  

ID. dwell  casing (inches) 
Type of well casing:scbedule 40 wc 

Typeofhackfiik 

Depth of tap of seal (feet) 
Type of d: 

25 
2.0 

5987.7 
6.25 

2.5 

2.5 

2.0 

6.0 

Micial  Fill 

Depth of top of scseened =tion (feet) 10.7 
Type of saeened Section: Jdmxiuk 

feet 

Depth of bottom of plugged blank 
d o n  - S m p  (feet) 

Type! of backfiil below filter pack: 

19. a€ scrcmed sediaa (inches) 2.0 
size dscnen opedllgs (inches) A l Q u L  

Depth of bottom of fita pack (feet) 28.0 
Length of plugsea blank Section - sump (feet) 2.3 

Depth of bottom of screened section (feet) 25.7 

1 

28.0 



PR0JECI"AME 

LOCATION OU7 

DAlECOMPLETED 2123193 TOTALHOLEDEFI"(FEET)~.6 
CHECKEDBY DATE 3112193 

WELLNO. 72093 - 
D E P T H 0  30.4 to 35.4 
LITHOLOGY . .  

Height of top of protective casing (feet) 

Height of top of well casing (feet) 

NOTE: Allmeasurementsarefrangroundsurface. 
centralizer depths (when applicable) a~ also shown. 

c eY 

'Q 
14.90 feet 0 

Artificial Fill 
dTraSh 

P 
E f 

Surface Casing Used (Check One): Y e s  U o  
(If yes. See Form GT3A for specific information) 

1 35A 

m 

,feet 

Ground Elevation (feet) 
ID. of pmtective casing ( i s )  
Type of protective casing:-l 

Depth of potective casing (feet) 

Depth of surface seal (feet) 
Type of surface seal: conrrete 

LD. of well casing (incba) 
Type of well casing: -Ak&& 40 PVC 

Type of kkfill: a 

Type of seal: 
Depth of top of seal (feet) 

2.4 
2.3 

5986.0 
A 

2.6 

2.0 

2.0 

27.3 

Depth of top offilterpackhmm of seal (feet) s .. Type of film pack 16-40 

Depth of top of screed section (feet) 30.4 
Type of saaaed sectian: ,---, 

4a pvc 
LD. of#rtared &al ( i s )  2.0 
si o f  - opmines (iches) o.010 
Depth of bottom of screened W o n  (feet) 35.4 

Length of plugged blank section - Sump (feet) 2.0 
Arapahoe-Laramie Deph of bottom of filter pack (feet) 35.6 

FOClIlatiOa 
Bedrock 

(weathered silty 
claystone) 

Depth of bottom of plugged blank 
saction - sump (feet) 37?1 
Type of backflll below film pack 

8 

-WnnommdrNzs 

* 

e 

* 



Groundwater MOnitOring Well and Piezometer Report 

WELLNO. 72293 

U)CATION OU7 - 
DATECOMPLETED 3/4/93 ' T O T A L H O L E D E P T H 0  34.6 D E P T H 0  n.6 to 32.6 
CHECKED BY DATE 3/12193 IJlEoLCX3Y . .  

Bentonite pellets 10.8 feet 
deposited to bridge 
Brout 

centralizers: 
6.2 feet 

21.1 feet 
342 feet 

L - 1 Height of top of protective casing (feet) I 1 Height of top of well casing (feet) 

I I ~epth  of protective casing (feet) 

Depth of maface seal (feet) I- of surface seal:JmCrg&- 
1 
19. of well casing (inches) 
Type of well casing:schedule 40 W C  w Type of kkfiil: 

Depth of top o f  seal (feet) 
Type of seal: 

2.6 
2.4 

5973.7 
6.25 

2.4 

2.0 

2.0 

22.3 

Depth o f  top o f  filter pacWbottom of seal (feet) a 
1 .  Typeoffilterpack 1 6 - 4 0 ~  

Depth of top of scnened section (feet) 
?lypeofscreared&mecticw:e 

S k !  ofsnsen openings (inches) 

Depth of bottom of filter pack (feet) 

32.7 feet Depth of bottom o f  scnened section (feet) 

Bedrock 
(weatheffd claystcme 

with silt) 

' b g t h  of plugged blank section - Sump (feet) 

Depth of boaom of plugged blank 

low filter pack 

De@h of hok (feet) 

n.6 

2.0 
o.010 
32.6 
34.5 
2 

34.6 

7 
34.6 



P R O M N A M E  

LOCATION OU7 

DATECOMPLEIED 2f2319'4 TOTUHOLEDEPTH(FEET) 24.4 

CHECKEDBY M & J ! ~ ~ Q  DATE 3/12/93 

Centralizer depths (when ~ l i c a b l e )  are also shown. I (If yes. See Form GT.3A for specific informatiox0 

WELLNO. 72393 - 
DEFTH(FEET) 12L(L to 22.0 
LIl"oK)GY . .  

15.00 feet 

protective casing (feet) 

well casing (feet) 

Type of protective casing:steell 

Depth of ptective casing (feet) 

Depth of surface seal (feet) 
Typeofsurfaceseal:concrete 

ID. of well casing (inches) 
Type of well casing: schedule 40 WC: w Typeofbackfill: 

De@ of top of seal (fe!et) 
Type of se!al:.- if--+ 

2.3 
A 

5985.2 
A 

2.7 

2.0 

2.0 

6.4 

Depth of top of filter pacWbottom o f  seal (feet) 10.8 .. IfL-4 .:.:-< .<,..... Typeoffilterpack 1- 

Depth of top of SQeened section (feet) 12.0 

ID. dsaaared sectiaa (inCbes) 2.0 

Typ of SQCeacd sectiw: J & & l e  

Depth of bottom of plugged blank 
section - Sump (feet) A 
Type of baclbill below filter pack 

Depth of hole (feet) 24.4 

I size of screen opeaings (inches) 
Depth of bottom of screened section (feet) 

Depth of bottom of filter pack (feet) 
Lea@ of plugged blank section - Sump (feet) 

o.010 
22.0 



c 

NOTE: Aumeasurementsarefromgnnmdsurface. 
centralizer depths (when applicable) rn also shown. 

Surface Casing Used (cbeck One): Y e s 3 0  
(If yes, See Form GT.3A for specific information) 

centralii:  
1 1 3  feet 
29.5 feet 

Artificial Fill and 
Thsh 

Dry hole 

dtop 

of top 

of protective casing (feet) 

of well casing (feet) 

Type of protective casing: - t e e ,  

Depth of prckective casing (feet) 

Depth of surface seal (feet) 
TypeofsurfaceSeal:LQUX@-, 

ID. of well casing (inches) 
'Isrpe of well c a s i n g : - W e h k c  

3, 

Typeofbacld-dl: IJM&whw- 
Depth of top of seal (feet) 
Type of seal: 

25 
2.1 

5973.7 
6.25 

2.5 

2.0 

2.0 

12.9 

Depth of top of filta packhmm of seal (feet) 17.2 .. Type of filter pack 16..lqslkcasppe 

Depth of top of screeaed section (feet) 17.9 
Type of scnxned sectim -&kdddul> 
S P V C  
LD. d screened e m  (inches) 2.0 
size aasaren openings (inches) o.010 
Depth of bottom of screened section (feet) n.9, 
,Depth of bottom of fd* pack (feet) 29.9 
I Length of plugged blank section - Sump (feet) ,2.0 

Depth of bottom of plugged blank 
d o n  - sump (feet) 299 

kfdl below filter padr: - 
I 1 Dirrmeter of hole (inches) 7 



OU 7 Revised Work Plan Appendix G 

PHASE I RFYRI FIELD DATA 

Field-measurement data for the Operable Unit (09 No. 7 Phase I Resource Recovery and 
Conservation Act (RCRA) facility investigatiodremedial investigation (RFI/RI) are included on 
one 3X-inch disk. The files are American Standard Code for Information Interchange (ASCII) 
text files. The names and contents of the files are: 

WATLEV.TXT Water-level measurements fiom wells installed during the Phase I 
RFm 

SuRvEY.TxT Survey coordinates for all Phase I RFI/RI locations 

GWFIELD.TXT Groundwater field measuiements recorded when samples were 
collected fiom the Phase I wells 

SWFIELD.7XT Surface-water field measurements recorded when samples were 
collected during the Phase I RFI/RI 

tp25 100 I O\appmisc.doc 9/2/94 



0 NOTICE: 

DISKS 

This document contains two computer disks 
which take the place of: 

Appendix G 
Appendix H Slug Test Data 

Phase I RFI/RI Field Data 

These disks can be found in the original AR file 
at the Interlocken facility. e 
(OU07 Technical Memorandum, Vol. 11) 

The Adminstrative Record Staff 



OU 7 Revised Work Plan Appendix H 

DRAWDOWN RECOVERY TEST DATA 

Drawdown recovery test data for the Operable Unit (OU) No. 7 Phase I Resource Recovery and 
Conservation Act (RCRA) facility investigationhemedial investigation (RFI/RI) are included on 
one 3%-inch disk. The files are self-extracting, compressed, text files. There are many smaller 
files within a single .EXE file. To "decompress" the data, copy the files to a hard drive and type 
the file name followed by a Return. The names and contents of the files are: 

SLUG-DAT.EXE Includes files with .DAT extensions that were produced by the 
HERMIT@ data logger 

SLUG-ASC.EXE Includes files with .ASC extensions corresponding to the .DAT 
files converted to ASCII format 

SLUG-AQT.EXE Includes files with .AQT extensions that were generated by the 
AQTESOLV program 

SLUG-PRN.EXE Includes files with .PRN extensions, which are print files, that were 
generated by the AQTESOLV program 

tp25 10010\sppmisc.doc 9 m 4  



12 1 4 L  

t 
8 l  t 
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A,B,C Type Curves as a Function 
of L$LW (Bouwer and Rice 1976) 

Revised Work Plan Operable Unit No. 7 
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1.0 

Figure H-2 Date: April 1994 
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Radius of Casing 
Radius of Borehole 
Hydraulic Conductivity 
Storaae Coefficient 

OU 7 Revised Work Plan Appendix H 

rC rC rC 
rW rW rW 
K NIA K 

NIA S S 

Table H-1 
AQTESOLV Parameters 

L - 
Transmissivity I NIA I T T 
Time Duration of Test t t t 

P 

Parameters are not defmed in Equation 5 but are required AQTESOLV input parameters. 1 

Definition: 

N/A not applicable 

175220\apphtbls.doc 04/06/94 
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OU 7 Revised Work Plan Appendix H 

701 93 
70293 
70393 
70493 

Table H-3 
Drawdown Recovery Test Data Files . 

70193.DAT 70193.ASC 70193.AQT 70193.PRN- 
70293.DAT 70293.ASC 70293.AQT 70293.PRN 
70393.DAT 70393.ASC 70393.AQT 70393.PRN 
70493.DAT 70493.ASC 1 70493.AQT 70493.PRN 

Well Locaction .DAT I .ASC I .AQT 1 . PRN 
70093 I70093.DAT I 70093.ASC I 70093.AQT I 70093.PRN 

175220\apptblh.doc 04/06/94 



O U 7  - PRESENT LANDFILL C I  l e n t  EG&G 
Project NO PHASE I RFI/RI  L o c a t  ion ROCKY FLATS PLANT 

100. 

10. 

t 1 
1. I 
0. 168. 336. 504. 672. 840. 

Time (sec)  

D A T A  S E T  

0 5 1  18\93  

AQU I FER T Y P E ,  

7 0 0 9 3  AOT 

Unconflned 

S O L U T I ON ME T H O D  
Bouwer-Rice 

T E S T D A T E  
A P R I L  6 ,  1993 

E S T IMATED PARAMETERS 

Y O  = 58 26 c m  
Y - 4.047 10-4 

TEST D A T A '  
-10 = 1 4 6  3 cm 
' c  = 5 . 8 8 3  cm 
- w  = 8 . 9  cm 
- = 4 1 6 . 7  cm 
9 = 425.8 c m  
-I = 4 1 6 . 7  cm 



O U 7  - P R E S E N T  LANDFILL 

p r o j e c t  NO PHASE I R F I / R I  

70 193 WEATHERED LARAMIE 

client E G & G  

L o c a t  ton ROCKY FLATS PLANT 

100. 

10. 

1 .  
0. 18000 36000 54000 72000 

Time (sec)  

D A T A  SET 

0 5 1  18\93 

70193.,AOT 

AQUIFER T Y P E  

SOL UT I ON M E T H O D  
Eouwer-Rjce 

T E S T  D A T E  
APRIL 12, 1993 

Unconfined 

E S T I M A T E D  PARAMETERS 
K = 1 2934E-06 crnlsec 
Y O  = 146 9 cm 

TEST D A T A  
HO = 207 3 crn 
rc = 2 5 3  cm 
rw = 13 02 crn 
L = 457 2 c m  
b = 878 1 cm 
H = 878 1 crn 



O U 7  - PRESENT LANDFILL 

Project NO PHASE I R F I / R I  

2. 

1.8 

1.6 

1.4 

1.2 
0 
X 

X 
\ 1.  

0.8 

0.6 

0.4 

0.2 

0. 
1.E-06 0.0001 0.01 1 .  100. 

Time (days)  

C I  tent EG&G 

L o c a t  i o n  70293 

D A T A  S E T  
7 0 2 9 3  AQT 

0 5 1  1 8 / 9 3  

A Q U I F E R  T Y P E '  
C o n f  1 ned 

SOLUTION METHOD 
Cooper  e t  a t  

T E S T  D A T E '  
APRIL 8 ,  1993  

E S T  I M A T E D  P A R A M E T E R S  
T = 0 0 1 2 0 7  f f 2 / d a y  
s = 0 0 0 0 1  

T E S T  D A T A '  
H O  = 7 6 9  f t  
r c  = 0 0 8 3  f t  
rw = 0 292 f t  

3 - 9 f t  
K - T l b  
K = 4.7 x 10-7 anisec 



O U 7  - P R E S E N T  LANDFILL 
Project NO P H A S E  I R F I / R I  

70393 ROCKY FLATS ALLUVIUM 

C I  tent EG&G 

L o c a t  i o n  ROCKY FLATS P L A N T  

1 .  
0. 1104. 2208. 3312. 4416. 5520. 

Time (sec) 

DATA SET 
70393 AOT 

0 5 1  18/93 

AQUIFER TYPE 
Unconfined 
S O L  U T  I ON METHOD 
Bouwer-Rice 

TEST DATE 
APRIL 5, 1993 

ESTIMATED PARAMETERS 
K = 2.9867E-05 cr,/sec 
Y O  = 22.61 cm 

TEST DATA: 
HO = 61.27 cm 
rc = 5.883 cm 
rw = 8 . 9  cm 
- = 391.1 cm 
3 = 391.1 cm 
-I = 391.1 cm 



& n D 

70493 WEATHERED LARAMIE 

O U 7  - PRESENT LANDFILL 

Project NO PHASE I R F I / R I  
C I  lent EG&G 
L o c a t i o n  ROCKY FLATS PLANT 

a 1000. 

DATA SET 
70493 AOT 

05/18/93 

AQUIFER TYPE 
Unconfined 

SOLUTION METHOD 
Bouwer-Rlce 

TEST DATE 
APRIL 12. 1993 

ESTIMATED PARAMETERS, 
K = 1.4798E-07 cmlsec 
Y O  = 197. cm 

TEST DATA, 
H O  = 207 6 cm 
rc = 2 .53  cm 
rw = 8.9 cm 
L = 6 0 9 . 6  cm 
b = 691 9 cm 
H = 691.9 cm 



O U 7  - P R E S E N T  LANDFILL I C I  lent EG&G I 
Project N O .  P H A S E  I RFI /RI  ( L o c a t i o n  ROCKY FLATS PLANT I 

I i 
70593 UNWEATHERED LARAMIE SANDSTONE 

h E 100. 
0 
v 

c 
$ 
0 
a 
5 
tu 
& 
n 

1 .  
0. 18000 36000 54000 72000 90000 

Time (sec) 

DATA SET 
7 0 5 9 3  AQT 

0 5 / 1 9 / 9 3  

AQUIFER TYPE 
Unconfined 

SOLUT I ON METHOD 
Bouwer-Rice 

TEST DATE 
APRIL 1 6 ,  1 9 9 3  

ESTIMATED PARAMETERS 
K = 5 5 9 8 3 E - 0 7  cm1sec 
Y O  = 145 1 c m  

TEST DATA' 
HO = 168 6 c m  
rc = 2 53 c m  
r w  = 8 9 ern 
L = 4 5 7 . 2  c m  
b = 1215 5 c m  
H = 1215 5 c m  



O U 7  - P R E S E N T  LANDFILL 
Prolect NO PHASE I R F I / R I  

2. 

1.8 

1.6 

1.4 

1.2 
0 
X 

X 
\ 1 .  

0.8 

0.6  

0.4 

0.2 

0. 

client E G & G  

Locat ton ROCKY FLATS P L A N T  

1,E-06 0.0001 0.01 1 .  
Time (days) 

D A T A  S E T :  
70593C.AOl 

0 5 1  19/93 

AQUIFER T Y P E :  
C o n f i n e d  

SOLUTION M E T H O D  
Cooper e t  al 

TEST D A T E .  
APRIL 16, 1993 

ESTIMATED PARAMETERS 
T = 0.04333 f t 2 / c a y  
5 = 0.0001 

TEST D A T A ,  
io = 5 . 5 3  f t  
r c  = 0.083 f t  
r w  = 0.292 f t  



O U 7  - PRESENT LANDFILL I C ,  ient' E G ~ G  

Project NO: PHASE I R F I / R I  I Locat ion ROCKY FLATS PLANT 

70693 ROCKY FLATS ALLUVIUM 
DATA SET 
70693. AQT 

OS /  18/93 100. 

1 .  
0. 192. 384. 576. 768. 960. 

Time (sec) 

AGUIFER TYPE 
U n c o n f i n e d  

SOLUTION METHOD 
Bouwer  -R i ce 
TEST DATE 
APRIL 5. 1993 

ESTIMATED PARAMETERS 
K - 3.368 x a/sec  
y o  = 1 7  7 cm 

TEST D A T A ,  
H O  = 92.05 cm 
r c  = 8 . 3 5 2  cm 
r w  = 1 3 . 0 2  cm 
L = 524.3 cm 
b = 5 2 7 . 3  cm 
H = 524.3 cm 



O U 7  - P R E S E N T  LANDFILL 
Project NO P H A S E  I R F I / R I  

70893 UNWEATHERED LARAMIE SANDSTONE 

C I  lent EG%G 
L o c a t  i o n  ROCKY FLATS PLANT 

s 
P 
0 
a 
Q 

l e i  

4 

DATA SET-: 
70893 . A Q T  

0 5 /  19/93 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD. 
B o u w e r - R ~ c e  

TEST DATE 
APRIL 20, 1993 

ESTIMATED PARAMETERS 
K = 5.8984E-07 cmlsec 
Y O  = 20 52 c m  

TEST DATA. 
HO = 46.33 cm 
rc = 5.883 cm 
rw = 8.9 cm 
L = 457.2 crn 
b = 88.7 cm 
H = 88.7 cm 



, 
O U 7  - P R E S E N T  LANDFILL C I  lent EG&G 
Proiect NO P H A S E  I RFI/RI Location ROCKY FLATS PLANT 

7 1 193 LANDFILL DEBRIS 
DATA SET 

h . .  

E 
0 
Y 

E 
0 
a 
cd 
L 

5 

c1 

100. 

10. 

71193  AQT 

051 1 9 / 9 3  

AQUIFER TYPE 

SOLUTION METHOD 

TEST DATE 

U n c o n f i n e d  

B o u w e r - R i c e  

APRIL 8 .  1993 

ESTIMATED PARAMETERS 
K = 5 8992E-06 cm1sec  
Y O  = 71  5 6  cm 

TEST DATA 
HO = 128 3 cm 
r c  = 5 8 8 3  cm 
rw = 8 9 cm 
L = 316 7 cm 
b = 322 8 cm 
H = 316  7 cm 

L I I 



a 
~ 

O U 7  - PRESENT LANDFILL 
Project NO PHASE I RFI/RI 

C I  l e n t  EG&G 
L o c a t  ton ROCKY FLATS PLANT 

71493 LANDFILL DEBRIS 

10 

0 

Y 

DATA SE T  
71493 AQT 

0 5 1  19/93 

AQUIFER TYPE 

S O L U T  I ON M E T H O D  
Eouwer-R~ce 

T E S T D A T E  

Unconfined 

APRIL 6 .  1993 
~~ 

ESTIMATED PARAMETERS 
K = 9 6223E-06 cmlsec 
Y O  = 22 cm 

rw = 8 
L = 0 7  
b = 12 
n = 07 

TEST D A T A '  
HO = 73 15 c m  
rc = 5.883 cm 

9 c m  
7 8  c m  
. 4  cm 
7 8  c m  



O U 7  - PRESENT LANDFILL C I  t e n t  EG&G - 

Project NO PHASE I R F I / R I  1 L o c a t  i o n  ROCKY FLATS PLANT 

7 1893 LANDFILL DEBRIS 

100. 

10. 

DATA SET 
71893.AQT 

os/ 19/93 

AQUIFER TYPE. 
Unconfined 

SOL U T  I ON METHOD 
Bouwer-Rice 

TEST DATE 
APRIL 6, 1993 

ESTIMATED PARAMETERS 
K = 6.204E-05 cmfsec 
Y O  = 4 3 . 0 7  c m  

TEST DATA 

r c  = 5 8 8 3  c m  
rw = a 9 c m  
. = 416 4 c m  
> = 425 5 c m  
4 = 416 4 cm 

10 = 142 3 c m  



O U 7  - P R E S E N T  LANDFILL 
Project NO PHASE I R F I / R I  

72093 LANDFILL DEBRIS 

C I  lent EG&G I 
L o c a t  i o n  ROCKY FLATS PLANT 

: 
0 
a 
cd 
& 

5 

1 n 

100. 

I- 
F 

11 

DATA SET 
72093.AQT 

05/19/93 

AQUIFER TYPE' 
Unconfined 

SOLUTION METHOD: 

TEST DATE. 
Bouwer-Rice 

APRIL 7, 1993 

ESTIMATED PARAMETERS 
K = 2.3197E-05 cmfsec 
Y O  = 78 16 c m  

TEST DATA: 
HO = 175.9 cm 
rc = 2.53 cm 
r w  = 13 02 cm 
L = 152.4 cm 
b = 621 2 c m  
-I = 621.2 cm 



OU7 - PRESENT LANDFILL C I  lent EG%G 
Project NO PHASE I RFI/RI i o c a t  i o n  ROCKY FLATS PLANT 

72293 LANDFILL DEBRIS 

2 
0 
v 

E 
5 
0 
a 
5 
a 
& 

CI 

t 
1. 

0. 1200. 2400. 3600. 4800. 6000. 
Time (see) 

DATA SET. 
72293 AQ7 

0 5 1  19/93 

AQUIFER TYPE 
Unconfined 

SOLUTION METHOD 
Bouwer -R I ce 

TEST DATE 
A P R I L  7 ,  1993 

ESTIMATED PARAMETERS 
K = 6 4 8 3 E - 0 5  cm/sec 
Y O  = 26 26 cm 

TEST DATA: 
-IO = 6 4 . 6 2  cm 
r c  = 5.883 cm 
rw = 8.9 c m  
- = 97.23 cm 
> = 100.3 cm 
i = 97.23 cm 



r 

O U 7  - PRESENT LANDFILL 
P r o j e c t  NO. PHASE I RFI/RI  

C I  lent EG&G 

L o c a t  ion ROCKY FLATS PLANT 

72393 LANDFILL DEBRIS 

Q 
bl 
13 1 

looo* * 
100. 

to. 

1 .  
0. 1440. 2880. 4320. 5760. 7200. 

Time (sec) 

D A T A  S E T  
72393 AQT 

051 19/93 

AQUIFER TYPE 
Unconfined 

S O L U T I O N  M E T H O D  
Bouwer-Rlce 

T E S T D A T E  
APRIL 7, 1993 

E S T I MATED P A R A M E T E R S  
K =  f.340 x 10 anhrc 
Y O  = 36.92 cm 

TEST D A T A '  
HO = 146 cm 
r c  = 8 352 cm 
r w  = 13 02 cm 

= 239 cm 
3 = 6 4 7  4 cm 
-I = 239 cm 



t) U S .  DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM GWAA 
Page 1 of 2 

SLUG TEST DATA FORM 

Location W Name 7. ut66rh3\/ D , Qrcbtcz J u r€CtMp&L 
Groundwater Elevation Before Test fHo) -2 
Total Cash  Depth M o c d  L u J & BLL = R 6 . t ~ ’  

Casing Diameter 
Screened Interval 

- \E.S<bc) = s 98 2 . 5  Borehole No. 
Test Date/Time 
Measuring Point s44a .4 \ - ( 0.35c. c) Borehole Diameter 
Type of Test R A I L  - b 6bJd 

7 “ 

7 I ,  2 2 #  

t l  

Transductor Probe Serial No. I O  L(5 C 
Datalogger Test Run No. 5 Sand Pack Interval q‘ - Z2.l’ 
(include time and date for 1z:Liq V/6/’?3 - 

Lithology Tested A h  v i  o m  identification purposes) 

(a i l . 9B911  l s a O ) ( C W ~ R E v 2 ) ( ~ )  

H 
Excess Head 

(ft) 

Deptb to Water 
from Top of Cash 

(fit) Actual Time H/HO Elapsed Time 

t 
I -  



70093 
70093 

SElOOOB 

04/07 1624 
Environmental Logger 

Unit# 00022 Test# 5 

INPUT 1: Level (F) TOC 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 

. 0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1 666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step#O 04/06 1238 

Elapsed Time Value 
----- -------- 

4.80 
4.79 
4.77 
4.77 
4.75 
4.74 
4.73 
4.72 
4.71 
4.70 
4.69 
4.64 
4.59 
4.54 
4.50 
4.46 
4.41 
4.37 
4.33 
4.29 
4.25 
4.21 
4.17 
4.13 

70093 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.91 67 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
75000 
8.oooO 
8.5000 
9.0000 
9.5000 
10.0000 

4.09 
4.05 
4.02 
3.98 
3.94 
3.75 
3.57 
3.40 
3.23 
3.08 
2.94 
2.82 
2.70 
2.60 
2.50 
2.41 
2.33 
2.26 
2.20 
2.13 
2.08 
2.02 
1.97 
1.92 
1.87 
1.63 
1.32 
1.06 

0.77 
0.68 
0.61 
0.56 
0.49 
0.45 
0.41 
0.37 
0.35 
0.33 
0.30 
0.29 

0.88 

70093 
12.0000 0.23 
14.0000 0.18 

i 



, 

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM C W d  
Page 1 of 2 

SLUG TEST DATA FORM 

Location QU 7 ?+-T.GG NT &&= /rCName ,T#f h6td 5 i) R F W P  

Measuring Point 54SX.3b- 101%' 

Borehole No. a I 4 '  3 Groundwater Elevation Before Test fHo) 5W2 ' 13C-!QSS'*5q 8 \ .  81' 
Test IXte/Tiie L j / / Z h ' 7  120 0 Total Casing D e p t h 7 h  0 s 1152 ' 

Borehole Diameter 
Type of Test &(C-hbffi S ~ u 6  7 $57 Casing Diameter 
Transductor Probe Serial No. 1 Q d5C H Screened Interval 
Datalogger Test Run No. %/A d f l  Sand Pack Intenal dl ' - 37. b ' 

\%%" y' 7 . 00" 
,, 

as.3=- 77,3' 

(include time and date for 
identification purposes) 

Actual Time Elapsed Time 

Depth to Water H 
born Top of Casing Excess Head 

(fit> (fi) H/Ho 



L 

70193 
SElOOOB 

04/14 01:ll 
Environmental Logger .) 

Unit# 01009 Test# 0 

INPUT 2: Level (F) TOC 

I Reference 0.00 
Scale factor 9.99 
Offset 0.00 

Step#O 04/13 03:30 

Elapsed Time Value 
----------- ----_---- 

0.0000 6.80 
0.0033 6.81 
0.0066 6.81 
0.0099 6.80 
0.0133 6.79 
0.0166 6.78 
0.9200 6.77 
0.0233 6.77 
0.0266 6.78 
0.0300 6.78 
0.0333 6.78 
0.0500 6.77 
0.0666 6.77 
0.0833 6.76 
0.1000 6.76 
0.1166 6.75 
01333 6.75 
0.1500 6.74 
0.1666 6.74 
0.1833 6.74 
0.2000 6.73 
0.2166 6.73 
0.2333 6.73 
0.2500 6.72 
0.2666 6.72 

J 

0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 

I 0.6667 
0.7500 i 0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 

1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5060 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 
12.0000 

I 

! 

I 1.8333 

70193 
6.72 
6.72 
6.71 
6.71 
6.70 
6.69 
6.69 
6.68 
6.67 
6.66 
6.65 
6.65 
6.65 
6.64 
6.63 
6.63 
6.62 
6.61 
6.61 
6.60 
6.59 
6.59 
6.59 
6.58 
6.55 
6.52 
6.49 
6.47 
6.44 
6.42 
6.3 9 
6.36 
6.35 
6.32 
6.30 
6.28 
6.25 
6.23 
6.21 
6.19 
6.1 1 

I 

i 

1 
! 



14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 c, 52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 

70193 
6.02 
5.94 
5.87 
5.80 
5.73 
5.67 

-5.60 
5.54 
5.48 
5.42 
5.36 
5.31 
5.25 
5.20 
5.14 
5.09 
5.04 
4.99 
4.94 
4.89 
4.84 
4.79 
4.74 
4.70 
4.65 
4.61 
4.56 
4.52 
4.47 
4.43 
4.39 
4.35 
4.31 
4.26 
4.22 
4.19 
4.15 
4.1 1 
4.07 
4.03 
4.00 

I 

1 96.0000 
i 98.0000 
I 100.000 

1 10.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
3 10.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.OGO 
410.000 
420.000 
430.000 
440.000 
450.000 
460.000 
470.000 
480.000 

70193 
3.96 
3.92 
3.88 
3.71 
3.55 
3.39 
3.24 
3.10 
2.97 
2.84 
2.72 
2.60 - 

2.50 
2.39 
2.29 
2.20 
2.10 
2.02 
1.94 
1.86 
1.78 
1.71 
1.65 
1.58 
1.52 
1.46 
1.41 
1.35 
1.30 
1.25 
1.2.1 
1.16 
1.11 
1.08 
1.04 
1 .oo 
0.96 
0.93 
0.90 
0.87 
0.84 

! '  

1 



. *  

. 

70193 . 
490.000 0.81 
500.000 0.78 
510.000 0.75 
520.000 0.74 
530.000 0.71 
540.000 0.69 
550.000..- 0.67 
560.000 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 

.) 690.000 
700.000 
710.000 
720.000 
73 0.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.000 
8OO.OOG 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 1 890.000 

0.64 
0.63 . 
0.61 
0.59 
0.58 
0.56 
0.55 
0.53 
0.5 1 
0.50 
0.48 
0.47 
0.46 
0.45 
0.43 
0.42 
0.41 
0.40 
0.39 
0.38 
0.3 7 
0.36 
0.35 
0.34 
0.34 
0.33 
0.32 
0.3 1 
0.3 1 
0.29 
0.29 
0.29 
0.28 
0.27 

900.000 
910.000 
920.000 
930.000 
940.000 
950.000 
960.000 
970.000 
980.000 
990.000 
1000.00 
1100.00 
1200,oo 

701 93 
0.27 
0.27 
0.26 
0.25 
0.25 
0.25 
0.24 
0.24 
0.23 
0.23 
0.23 
0.20 
0.18 

1 

1 
! 



t US. DEP,WI"I'I'T OF ENERGY ROCKY FLATS PLANT FORM G W U  
Page 1 of 2 

SLUG TEST DATA FORM 

- z h c a t i O n  w7 PR E 5 E a r  CAMnkLCElamc F-\\b, \k)< /ax? kF\> t- 
Borehole No. 7 0 24 3 
Test DatejTime 4 /R / 9 1  
Measuring Point 45% I71 -2g.qq ' Borehole Diameter 
Type of Test SIC- O W t 4  /W& I?-< t Casing Diameter 
Transductor Probe Serial No. Screened Interval 53.1' -d3.1 - 

15b.l'- @.o' 

Groundwater Elevab~Before  fest(Ho)Sfl 2.7/ - $-qLgg bq- 27' 

Total Casing Depth ~Y,Y&A h!+& ad)*' I\ 27 
9/ 8 '  

a " 

Datalogger Test Run No. 8 -  Sand Pack Interval 

Ybi43  Lithology Tested 
(include time and date for 
identification purposes) ,, ~ t 7  

A c t d  Time Elapsed Time 

Depth to Water 
fromi Top of Casing 

(fi) 

H 
Excess Head 

(4 

9 



.. 70293 
Lironment a1 Logger 

04/13 02:37 

Unit# 01009 Test# 0 

INPUT 2: Level (F) TOC 

Reference 0.00 
Scale factor 9.99 
Offset 0.00 

Step#O 04/09 03:Ol 

Elapsed Time Value 
- ---a 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 

j . 0 1 6 6  
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1 166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 

3."" 

7.69 
7.69 
7.71 
7.73 
7.75 
7.76 
7.75 
7.72 
7.70 
7.69 
7.69 
7.73 
7.69 
7.71 
7.69 
7.70 
7.69 
7.69 
7.69 
7.68 
7.68 
7.68 
7.67 
7.67 
7.67 
7.67 

i ! 

! 

I 

! 
1 

I 

I 

. .  

0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .0000 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
15000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 
12.0000 
14.0000 

'70293 
7.67 
7.67 
7.66 
7.65 
7.65 
7.64 
7.64 
7.63 
7.63 
7.62 
7.62 
7.62 
7.61 
7.61 
7.60 
7.60-. 
7.60 
7.59 
7.59 
7.58 
7.58 
7.58 
7.58 
7.56 
7.55 
7.53 
7.52 
7.52 
7.50 
7.49 
7.48 
7.48 
7.47 
7.46 
7.45 
7.45 
7.44 
7.43 
7.42 
7.39 
7.37 

16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 

*34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0008 
88.0000 
90.0000 
92.0000 
94.0000 
96.0000 

i 
1 

1 

70293 
7.35 
7.33 
7.3 1 
7.29 
7.27 
7.25 
7.23 
7.22 
7.20 
7.18 
7.17 
7.15 
7.14 
7.12 
7.11 
7.10 
7.08 
7.07 
7.05 
7.04 
7.03 
7.01 
7.00 
6.99 
6.98 
6.96 
6.95 
6.94 
6.93 
6.92 
6.90 
6.89 
6.88 
6.87 
6.86 
6.5 
6.83 
6.82 
6.81 
6.80 
6.79 



- -  . . 

98.0000 
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
3 10.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
460.000 
470.000 
480.000 
490.000 

70293 
6.78 
6.77 
6.72 
6.67 
6.62 
6.57 
6.53 
6.48 
6.44 
6.39 
6.35 
6.31 
6.27 
6.23 
6.19 
6.16 
6.12 
6.08 
6.05 
6.01 
5.97 
5.94 
5.91 
5.87 
5.84 
5.81 
5.78 
5.75 
5.71 
5.68 
5.65 
5.62 
5.60 
5.56 
5.54 
5.51 
5.48 
5.45 
5.42 
5.39 
5.36 

i 

500.000 
5 10.000 
520.000 
530.000 
540.000 
550.000 
560.000 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 
690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.000 
800.000 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 
890.000 
900.000 

70293 
5.34 
5.31 
5.28 
5.25 
5.23 
5.21 
5.18 
5.15 
5.13 
5.10 
5.08 
5.05 
5.03 
5.00 
4.97 
4.95 
4.92 
4.90 
4.88 
4.85 
4.83 
4.80 
4.78 
4.?6 
4.73 
4.71 
4.69 
4.66 
4.64 
4.61 
4.60 
4.57 
4.55 
4.52 
4.50 
4.48 
4.46 
4.43 
4.41 
4.39 
4.37 

! 



3 

910.000 
920.000 
930.000 
940.000 
950.000 
960.000 
970.000 
980.000 
990.000 
1000.00 
11 00.00 
1200.00 
1300.00 
1400.00 
15 00.00 
1600.00 
1700.00 
1800.00 
1900.00 
2c00.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 

70293 
4.35 
4.33 
4.3 1 
4.28 
4.26 
4.24 
4.22 
4.20 
4.18 
4.15 
3.96 
3.77 
3.59 
3.41 
3.24 
3.07 
2.91 
2.74 
2.59 
2.45 
2.31 
2.16 
2.03 
1.91 
1.79 
1.68 
1.55 
1.43 
1.32 
1.20 
1.09 
0.98 
0.87 
0.77 
0.67 
0.57 
0.47 
0.37 
0.27 
0.17 
0.09 

4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 
5100.00 
5200.00 
5300.00 
5400.00 
5500.00 
5600.00 

70293. 
0.00 

-0.07 
-0.16 
-0.25 
-0.33 
-0.40 
-0.47 
-0.54 
-0.62 
-0.69 
-0.76 
-0.83 
-0.90 
-0.97 
-1.04 

! 

! 

1 



3 US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT M)RU C W M  
Page 1 of 2 

SLUG TEST DATA FORM 

Location O U 7  Pa5m CAJPFrU 
Borehole No. 70 39 3 
Test Dak/Time 415/q? - J5;2.0 
Measuring Point M\F) 
Type of Test & 
Transductor Probe Serial No. 
Dataloser Test Run 
(include time and date for 4/5/43 '3 

93) 
Total Casing Depth 24,s ( 4 L  n\Pasw @A b&:~7 .0a  . 

1 Borehole Diameter 7.0 " 
Casing Diameter a e0 
Screened Interval I?' * -  

Sand Pack Interval (0,s' - 2q.5' 
Lithology Tested A \ \  ,; \I W M  

k H ( t  

from Top of Casing 
(ft) 

H 
Excess Head 

(kt) 

_o 
Actual Tme Elapsed Tine 

0910 ra. oc) 



’ .  . . , ,  . .  . - .  

i 
70393 * 1 .  

70393 
SElOOOB t 

i 

i 
Environmental Logger 

04/07 16:31 

Unit# 00022 Test# 3 
.i 

INPUT1: Level(F)TOC 
I 

Reference 0.00 I Scale factor 10.01 ! 

Offset 0.00 

Step# 0 04/05 1522 

Elapsed Time Value 
---------- ------I 

0.0000 2.01 
0.0033 2.00 
0.0066 2.00 
0.0099 2.00 
0.0133 2.00 
0.0166 2.01 
0.0200 2.01 
0.0233 2.00 
0.0266 1.99 
0.0300 1.99 
0.0333 1.99 
0.0500 1.97 
0.0666 1.95 
0.0833 1.93 
0.1000 1.91 
0.1166 1.90 
0.1333 1.88 
0.1500 1.87 
0.1666 1.85 
0.1833 1.83 
0.2000 1.81 
0.2166 1.80 
0.2333 1.78 
0.2500 1.77 

1 

3 

70393 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1 SO00 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.oOoo 
9.5000 
10.0000 

I 
! 1.75 

1.74 t 
1.72 i 

1.69 : 

1.63 
1.57 

1.45 
1.39 
1.34 
1.30 
1.25 
1.21 
1.18 
1.14 
1.11 
1.08 
1.06 
1.03 
1.01 
0.99 
0.97 
0.96 
0.94 
0.88 
0.84 
0.80 
0.78 
0.76 
0.74 
0.72 
0.71 
0.70 
0.69 
0.68 
0.67 
0.66 
0.66 
0.65 
0.65 

1.71 i 

1.50 i 

I 

70393 I 

12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.oooO 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 
90.0000 
92.0000 

0.62 
0.60 
0.58 
0.56 
0.54 
0.53 
0.52 
0.5 1 
0.49 
0.48 
0.47 
0.45 
0.44 
0.43 
0.42 
0.41 
0.40 
0.39 
0.38 e 
0.36 
0.36 
0.35 
0.34 
0.33 
0.32 
0.3 1 
0.30 
0.29 
0.29 
0.28 
0.27 
0.26 
0.26 
0.25 
0.24 
0.23 
0.22 
0.22 

0.21 o-22 e 
0.20 



q 3 9 3  SLUGTEST. . -  

I. ' , * -..- . 
6393SLUGTEST . 

Environmental Logger 
SElOOOB 

04/07 16:42 

Unit# 00022 Test# 0 

INPUT 1: Level (p) TOC . 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step#O 04/05 0931 

0.0000 
0.0033 

?E -0133 

0.0166 
02200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1OoO 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.21 66 

-0.64 
-0.64 
-0.64 
-0.65 
-0.66 
-0.69 
-0.67 
-0.62 
-0.61 
-0.62 
-0.74 
-0.63 
-0.59 
-0.59 
-0.59 
-0.56 
-0.58 
-0.56 
-0.56 
-0.55 
-0.55 
-0.54 
-0.54 
-0.54 

i 1 
70393 SLUG TEST 

0.2666 
0.2833 
0.3000 
0.3 166 
0.3333 
0.4167 

0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .om0 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5 . m  
5.5m 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.oooO 
9.5000 
10.0000 

1 

1 o.soO0 
1 
1 

-0.54 
-0.54 
-0.46 
-0.55 
-0.50 
-0.51 
-0.50 
-0.50 
-0.49 
-0.49 
-0.48 
-0.48 
-0.48 
-0.48 
-0.48 
-0.47 
-0.47 
-0.47 
-0.47 
-0.47 
-0.46 
-0.46 
-0.48 
-0.45 
-0.45 
-0.45 
-0.44 
-0.43 
-0.42 
-0.42 
-0.41 
-0.41 . 

-0.41 
-0.40 
-G.40 
-0.39 
-0.38 
-0.38 
-0.38 
-0.3 7 
-0.37 



F493 SLUG TEST 
loo00 

14.oooO 
16.oooO 
18.0000 
20.oooo 
22.0000 
24.0000 
26.oooO 
28.oooO 
30.oooO 
32.oooo 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.oooO 

56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.(iOOO 
82.0000 
54.0000 
86.0000 
88.0000 
90.0000 

-0.36 
-0.35 
-0.33 
-0.32 
-0.31 
-0.30 
-0.29 
-0.28 ' 
-0.27 
-0.26 
-0.25 
-0.25 
-0.24 
-0.23 
-0.22 
-0.22 
-0.22 
-0.21 
-0.21 
-0.20 
-0.20 
-0.19 
-0.19 
-0.18 
-0.18 
-0.18 
-0.17 
-0.17 
-0.17 
-0.17 
-0.16 
-0.16 
-0.16 
-0.16 
-0.15 
-0.15 
-0.15 
-0.15 
-0.15 
-0.15 
-0.14 

70393 SLUG TEST . 
94.oooo 
96.0000 
98.oooO 
100.OOO 

! 11 0.000 
120.000 
130.000 
140.000 

1 150.000 
16O.OOO 
170.000 
180.000 
190.000 

1 

-0.14 
-0.14 
-0.14 
-0.13 
-0.12 
-0.11 
-0.10 
-0.10 
-0.09 
-0.08 
-0.08 
-0.08 
-0.08 



e US. DEPARTMENT OF ENERGY ROCKY EWE3 P m  FOR4 GW.44 
Page 1 of 2 

SLUG TEST DATA FORM 

(imdude time and date for 
identification purposts) 

A d  Time Elapsed Time 

Depth to Water H 
from Top of Casing Excess Head 

(fi) (fv H/Ho 



SElOOOC 
imironnmtal Logger 

04/15 06:u 

Init# 01820 Test 1 

WT 1: Level (F) TOC 

fcrence 0.000 
warity 0.050 
,le factor 10.030 
'set 0.040 
.ay mSEC 50.000 

?p 0 06/12 08:42:42 

0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0366 
0 . m  
0.0433 
0.0466 
0.0500 
0.055 
c.0566 
0.0630 
3.0633 
1.0666 
3.0700 
I. 0733 
3.0766 
1.0800 
1.0833 
1.0866 

6.881 
6.844 
6.812 
6.796 
6.7W 
6.818 
6.847 
6.869 
6.878 
6.875 
6.859 
6.837 
6,815 
6.806 
6.809 
6.818 
6.834 
6.847 
6.853 
6.853 
6.844 
6.828 

0.0900 
0.0933 -- More -- 
0.0966 
0.1000 
0.1033 . 
0.1066 
0.1100 
0.1133 
0.1166 
0.1200 
0.1233 
0.1266 
0.1300 
0.1333 
0.1366 
O.lco0 
0.1433 
0.1466 
0.1500 
0.1533 
0.1566 
0.1600 
0.1633 
0.1666 
0.1700 
0.1733 -- More -- 
0.1766 
0.1800 
0.1833 
0.1866 
0.1900 
0.1933 
0.1966 
0.2000 
0.2033 
0.2066 
0.2100 
0.2133 
0.2166 
0 -2200 
0.2233 
0.2266 
0 -2300 
0.2333 
0.2366 

6.815 
6.809 

6.812 
6.815 
6.825 
6.834 
6.837 
6.837 
6.823 
6.821 
6.815 
0.809 
6.809 
6.812 
6.818 
6.821 
6.825 
6.825 
6.821 
6.815 
6.812 
6.809 
6.806 
6.809 
6.812 
6.815 

6.815 
6.815 
6.815 
6.809 
6.806 
6.802 
6.806 
6.806 
6.806 
6.809 
6.809 
6 -809 
6.809 
6.806 
6.802 
6.799 
6.799 
6.799 
6.802 

0.2400 
0.2433 
0.2466 
0.2500 
0.2533 

- -  More - -  
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0 . 2 m  
0 . W  
0,2933 
0.2966 
0.3000 
0.3033 
0,3066 
0,3100 
0.3133 
0.3166 
0,3200 
0.3233 
0.3266 
0.3300 
0.3333 -- -- 

0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 

6.802 
6.802 
6.802 
6.799 
6.7W 

6.796 
6.796 
6.796 
6.796 
6.796 
6.796 
6.7%' 
6.796 
6.796 
6.793 
6.793 
6.793 
6.793 
6.793 
6.793 
6.793 
6.793 
6.793 
6.793 
6.790 
6.787 
6.790 
6.790 
6.787 

6.790 . 
6.790 
6.787 

6.787 
6. A 7  
6.783 
6.780 
6.780 
6.780 
6 . m  
6.774 
6.774 
6.771 
6.771 

0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 

0 -3500 
0.3666 
0.3833 
0.1000 
0 -4166 
0.4353 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0 -6833 
0.7000 
0.7166 
0.7333 

.- nore -- 
0.7500 
0.7666 
0.7833 
0.8OOO 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 

6.768 
6.768 
6.765 
6.765 
6.761 
6.761 
6.758 
6.758 

6.787 
6.787 
6.783 
6.780 
6.780 
6.780 
6 . m  
6.774 
6.774 
6 . m  
6.771 
6.768 
6.768 
6.765 
6.765 
6.761 
6.761 
6.758 
6.158 
6.158 
6.758 
6.755 
6.752 
6.752 

6.752 
6.749 
6.749 
6.749 
6.746 
6.746 
6.746 
6.746 
6.742 
6.742 
6 -742 
6.739 
6.736 



0.9666 6.739 
0.9833 6.736 
1.0000 6.736 

6.720 
6.711 6 6.704 

1 .m 6.692 
2 . m  6.685 
2.2000 6.679 
2.4000 6.670 
2.6000 6.663 

- -  Hore -- 
2.8c00 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.oooo 
4.2Ooo 
4.cwwI 
4.6MK1 
4.8oOo 
5.0000 
5.tooo 
5.4000 
5.6000 
5.00 
6.0000 
6.2OW 
6.4000 

6.657 
6.651 
6.648 
6.641 
6.638 
6.635 
6.629 
6.625 
6.619 
6.616 
6.606 
6.603 
6.600 
6.597 
6.591 
6.591 
6.591 
6.587 
6.581 
6.578 
6.578 
6.575 

7.6000 6.562 
7.8000 6.559 
8.oooO 6.556 
&zoo0 6.556 
8.4000 6.553 
8.6OOo 6.550 
8,8000 6.546 
9,0000 6.546 
9.2000 6.543 
9.4000 6.540 

9.6000 
9.8000 

10 .0000 
12.0000 
14.0000 
16.0000 
18.0000 
20 .OOCO 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 

-- Hore -- 
34.0000 
36.0000 
~ . 0 0 0 0  
40.oooo 
42.OOOO 
44.oooo 
46.0000 
48.OOOO 
5o.ooO0 
52.0000 
%.OOOO 
56.0000 
58.OOOO 
60.0000 
62.OOOO 
64.0000 
66.0000 
68,OOOO 
m.oM)o 
72.0000 
74.oooo 
76,ooOO 
78.OOOO 
80.0000 -- Hore -- 
66.OOOO 
68.OOOO 
70.0000 
R . O O O O  
74.0000 
76.0000 
78.0000 

6.537 
6.534 
6.531 
6.515 
6.499 
6.483 
6.471 
6.458 
6.445 
6 .43 
6.420 
6.410 
6.401 
6.391 

6.382 
6.372 
6.363 
6.3% 
6.347 
6.341 
6.331 
6.322 
6.316 
6,303 
6.293 
6.290 
6.278 
6.268 
6.262 
6.252 
6.246 
6.240 
6.230 
6.221 
6.214 
6.205 
6.195 
6.189 

6.246 
6.240 
6.230 
6.221 
6.214 
6 . m  
6.195 

80.0000 
- -  nore - -  

82.0000 
8c.0000 
86.0000 
88.0000 
90.0000 
92.0000 
94.0000 
96. 0000 
98.0000 
100.000 
120.000 
?4O.O00 
160.000 
18O.OW 
200.000 

82.oooo 
84.0000 
86.oooo 
88.0000 
9o.oooo 
92.oooo 
%.oooo 
w.4oOo 
98.oooo 
100.OOo 
12O.OOo 
140.000 
160.000 
18O.OW 

22o.OOo 
240.000 
260.000 
21#),000 
300.000 
320.000 
34o.OOo 
36o.ooo 
380.0oO -- h m  -- 
400.000 
420.000 
4co.OOo 
460.000 

200.000 

6.189 

6.183 
6.176 
6.167 
6.158 
6.151 
6.142 
6.135 
6.129 
6.120 
6.113 
6.041 
5.971 
5.901 
5.835 

6.183 
6.176 
6. 167 
6.158 
6.151 
6.142 
6.135 
6.129 
6.120 
6.113 
6.041 
5.971 
5.901 
5.835 
5.769 
S.to8 
5.645 
5.585 
5.52s 
5.468 
5.414 
5.361 
5.307 
5.250 

5.199 
5.149 
5.098 
5.044 

480.000 
500.000 
520.000 
540.000 
560.000 
580.000 
600.000 
620.000 
640.000 
660.000 
680.000 
700.000 
720.000 
740.000 
760.000 
780.000 
800.000 
820.000 
a40.000 
86o.m -- More -- 
880.000 
900.000 
920.000 
940.000 
960.000 
980.000 
1000.00 
1200.00 
1400.00 
lMK).OO 
18ot.00 
2000.00 
2200.00 
2400.00 
2600.00 
2800.00 
3000.00 
3200.00 
3400.00 
3600.00 
3800.00 
4000 .OO 

C:\OU7SLUG 
> 

4.994 
4.940 
4.892 
4.845 
4.794 
4.747 
4.706 
4.658 
4.611 
4.570 
4.522 
4.478 
4.437 
4.389 
4.345 
4.306 
4.266 
4.222 
4.174 
4.139 

4.098 
4.057 
4.016 
3.972 
3.940 
3.899 
3.861 
3.500 
3.183 
2.883 
2.601 
2.357 
2.129 
1.885 
1.657 
1.473 
1.280 
1 .u93 
0.919 
0.782 
0.630 
0.478 



.. 

FORM GWAA 
Page 1 of 2 

US. DEPARTMENT OF ENERGY ROCKY FLATS P W  

SLUG TEST DATA FORM 

identification purposes) 

( . o l l 4 ~ 1 1 1 ~ ) ( G W 4 R E V 2 ) ( ~  

Depth to Water 
from Top of Casing 

(ft) H / H O  Elapsed T i e  A d  Time 



~ - -  

Envi~onnentaI Logger 
2 13:W e 

VT 1: Level (F)  TOC 

etertce 0.00 
Le factor 10.01 
;et 0.00 

6 0 04/16 Od:46 

sed Time Value 

. COOG 5.53 

. om3 5.52 
0066 5.53 
Oopo 5.53 
0133 5.53 
0166 5.53 
0200 5.53 

- - - - - - - -  - - - - - - -__ 

-e - -  
1233 
1266 
300 
333 
500 :* 00 

66 
33 
10 
3 
:3 
0 
5 
3 
I 

5.53 
5.55 
5.55 
5.52 
5.53 
5.52 
5.52 
5.52 
5.52 
5.52 
5.52 
5.51 
5.51 
5.51 
5.51 
5.51 
5.50 
5.49 
5.48 
5.47 
5.46 
5.46 

0.4167 
0.5000 

-- More - -  
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 0000 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 -- Wore - -  
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.oooO 
8.5000 
9.0000 
9.5000 
10 .oooo 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
2a.0000 

5 -42 
5 -39 

5.37 
5.35 
5.34 
5.33 
5.32 
5.31 
5 -30 
5 -30 
5.29 
5.28 
5.28 
5.27 
5.27 
5.26 
5.26 
5.26 
5 -25 
5 -25 
5.23 
5.21 
5.20 
5.18 
5.17 
5.15 

5.14 
5.13 
5.11 
5.10 
5-09 
5-08 
5.07 
5.06 
5.05 
5.04 
5.01 
4.97 
4.94 
4 -90 
4.87 
4.8.4 
4 -81 
4.78 
4.76 

30.000? 
32 - 0000 
34 - 0000 
36.0000 
38.0000 

- -  More -- 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
m.0000 
72.0000 
74.0000 
16.0000 
18.0000 
80 .oooo 
82.0000 
84.0000 
86.0000 -- More -- 
~ . O O o O  
90.0000 
92.0000 
%.OOOO 
%.OooO 
98.oooc 
100: 000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 

4-73  
4.71 
4.68 
4.66 
4.63 

4.61 
4.59 
4.57 
4.54 
4.52 
4.50 
4.48 
4.46 
4.44 
4.42 
4.40 
4.38 
4.36 
4.36 
4.33 
4.31 
4.29 
4.27 
4.25 
4.23 
4.22 
4.20 
4.18 
4.17 

4.15 
4.13 
4.12 
4.10 
4-09 
4.07 
4.06 
3.99 
3.93 
3.88 
3.81 
3.76 
3.69 
3.64 
3.59 
3.56 

--. . 

200 .om 
21 0. ooc 
220.000 
230.000 
240.000 
250.000 
260.000 
270.00C 

- -  More - -  
280.0co 
290.000 
300.000 
310.000 
,120.000 
330.000 
340.000 
350.000 
Mo.000 
370.000 
380.000 
390 -000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
460 -000 
470.000 
~ . O O O  
490.000 
500.000 

-- More -- 
520.000 
530.000 
540.000 
550.000 
560.000 
570.000 
580.000 
590 -000 
600.000 
610.000 
620 -000 
630.000 
640 -000 

6 510.000 

3.51 
3.46 
3-42 
3-37 
3.33 
3.29 
3.25 
3.21 

3.18 
3.14 
3.10 
3.08 
3.05 
3.01 
2.98 
2.95 
2-92 
2.88 
2.83 

2-77 
2.74 
2.71 
2.67 
2.64 
2.61 
2.57 
2.53 
2-49 
2.47 
2.43 
2.41 

2-80 

2.38 
2.36 
2.33 
2.31 
2.28 
2.25 
2-22 
2.19 
2.17 
2.14 
2.11 
2-09 
2.06 



650.002 
660.000 
670.000 
680.000 
690.000 
700.000 
71 0.000 
720.000 
730.000 
740.000 
250.000 

-- More - -  
?60.000 
no. 000 
780.000 
790.000 
800.1)OO 
I 1  0.000 
820.000 
830.000 
840.000 
850.000 
~ . O O O  
370.000 
880.000 
890.000 
900.000 
910.000 
920.000 
930.000 
940.030 
950.000 
960.000 
970.000 
980.000 
990.000 

- More -- 
1000.00 
11 00 .oo 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700 .OO 
1800 .OO 
1900.00 

- 2.04 
2.02 
1 - 9 9  
1.96 
1.94 
1.92 
1.89 
1.87 
1.84 
1.81 
1.m 

1.76 
1.74 
1.71 
1.68 
1.66 
1.63 
1.61 
1.59 
1.56 
1.54 
1.51 
1.49 
1-46 
1.43 
1.41 
1.38 
1.36 
1.34 
1.32 
1.30 
1.27 
1.25 
1.23 
1.21 

1.17 
0.93 
0.70 
0.48 
0.28 
0.05 

-0.20 
-0.37 
-0.64 
-0.81 

2000.03 
21 00.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700 -00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
330C -00 

-- More -- 
yoo.00 
3500.03 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400 * 00 
4500.00 
4600.00 
4700.00 
4800.00 
4W0.00 
5000.00 
5100.00 
5200.00 
5300.00 
scoo.00 
5500.00 
5600 -00 
5700.00 

, -1.07 
-1 -27 
-1.45 
-1.64 
-1.84 
-2.04 
-2.24 
-2.43 
-2.60 
-2.77 
-3.00 
-3.16 
-3.34 
-3.54 

-3.82 
-3.51 
-4.09 
-4.25 
-4.43 
-4.58 
-4.75 
-4.95 
-5.06 
-5.22 
-5.42 
-5.58 
-5.74 
-5.93 
-6.07 
-6.22 
-6.36 
-6.52 
-6.66 
-6.82 
-6.97 
-7.13 
-7.29 
-7.42 

i 

. .. . ... . . - .  .. . 

I '  

- -  More -- 

a -  



c 

US. DEPARTMEXI’ OF ENERGY ROCKY FLATS PLANT FORM C W U  
Page 1 of 2 

SLUG TEST DATA FORM 

007 R t L  Name 5 , ~  IQ- 
Location P&%M, - tau0 4 

Test Date/Tiie Total Casing Depth7tt- 8 h &A = 31,Sa’ 
Measuring Point G9 $7 I - kborehole Diameter roo- /A54 
‘Type of Test TCashg Diameter a 1‘ 

Datalogger Test Run No. 1 b 2 

identification purposes) Lithology Tested A\ \u G t d  m 

Borehole No. Rb70rOrAtL :E:i Groundwater Elevation Before Test (HoI 59Qz.7 I - \A ,7 I c 54 80 

Transductor Probe Serial No. I04Tc 14 Screened Interval 
Sand Pack Interval 

(include time and date for 

8 4 ‘ - 2 8  q ’ t >  
b L ,-I -3n .S’  b 4 J C  ’ J- 

H 
Exctss Head 

(ft) 

Depth to Water 
from Top of Casing 

(fit) Elapsed Time 

3 



I 
70693 
70693 

SElO00B 

04/07 16:34 
Environmental Logger j 

Unit# 00022 Test# 2 , 

i INPUT 1: Level (F) TOC! 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step#O 04/05 1448 

Elapsed Time Value 
- ------ 

o.oO0o 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1Ooo 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 

3.02 
3.01 
3.01 
2.99 
2.98 
2.96 
2.96 
2.95 
2.93 
2.91 
2.90 
2.85 
2.79 
2.74 
2.70 
2.65 
2.60 , 

2.56 
2.51 
2.47 
2.42 
2.38 
2.34 
2.30 

70693 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.41 67 
.0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1 .5OOo 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5OOo 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 

2.26 
2.22 
2.18 
215 
2.11 
1.94 
1.78 
1 .a 
151 
1.39 
1.28 
1.19 
1.10 
1.03 
0.97 
0.E 
0.88 
0.84 
0.80 
0.77 
0.74 
0.71 
0.69 
0.66 
0.65 
0.55 
0.48 
0.44 
0.40 
0.37 
0.34 
0.32 
0.31 
0.29 
0.27 
0.25 
0.24 
0.23 
0.22 
0.21 
0.20 

70693 
12.0000 0.16 
14.0000 0.14 
16.0000 0.12 \ 

1 

1 

t 



. 

@ 70693 SLUG TEST 
70693 SLUG TEST 

SEl00OB 

04/07 16:36 
Environmental Logger 

Unit# 00022 Test# 1 

INPUT 1:"Level (F) 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step# 0 04/05 13:20 

Elapsed Time Value 
------------ --------- 

0.0000 
0.0033 
0.0066 e 0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 

@ 0.2500 

0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.34 
0.33 
0.33 
0.33 
0.33 
0.33 
0.32 
0.32 
0.3 1 
0.31 
0.31 
0.30 
0.30 
0.30 
0.30 
0.29 
0.29 
0.29 

70693 SLUG TEST 
0.2666 ~ 

0.2833 
0.3000 
0.3 166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.41 66 
1 SO00 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 

0.28 
0.28 
0.28 
0.28 
0.27 
0.26 
0.25 
0.25 
0.24 
0.24 
0.23 
0.22 
0.22 
0.21 
0.21 
0.20 
0.20 
0.20 
0.19 
0.1 9 
0.19 
0.18 
0.18 
0.18 
0.18 
0.16 
0.14 
0.13 
0.12 
0.12 
0.11 
0.10 
0.10 
0.09 
0.09 
0.08 
0.08 
0.08 
0.07 
0.07 
0.07 

70693 SLUG TEST 
i 12.0000 
! 14.0000 
! 1 16.0000 
1 18.0000 

20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 

0.06 
0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.04 

0.04 PL 

0.04 
0.04 
0.04 
0.05 

1 
! 

. 
0.04 ? 

* 

1 



US. DEPARTMENT OF ENERGY ROCKY FIATS PLANT FORM GWAA 
Page 1 of 2 

SLUG TEST DATA FORV 

I Location &7 Pk5%#7 Lcn/3p,, L 

Measuring Point 5Li43. uo Borehole Diameter 

Transductor Probe Serial No. ~ o ~ S L H  Screened Interval = j \ ' - b b , O '  

(include time and date for 

Groundwater Elevation Before Test (HoI 5chS:k- bb ','54&.+7* Borehole No. $?%797?# ,fh, 
Type of Test -mud s u b  T-41 Casing Diameter 3 " 

Datalogger Test Run No. i r %  Sand Pack Interval 4 4 .  G ' b * 8 ' 

Test Dae/Time / O D  Total Casing Depth A ol+ = qc.os 

A - 
identification purposes) Lithology Tested %m,m/ K 

Actual Time Elapsed Time 

Depth to Water H 
from Top of Casing Excess Head 

(ft) (ft) H/Ho 



70893 
SElO00B 

04/14 1230 
Environmental Logger 

! Unit# 00022 Test# 1 

. !  3 INPUT 1: Level (F) TOC ' 

Reference 0.00 
Scale factor 10.01 

, 

i 
f Offset 0.00 

04/12 10:09 

Elapsed Time Value 
----- -------- 

o.oo00 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 

2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.24 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 

70893 
0.2833 2.23 
0.3000 2.23 
0.3166 2.22 
0.3333 2.22 
0.4167 2.22 

0.5833 2.21 
0.6667 2.20 
0.7500 2.20 
0.8333 2.19 
0.9167 2.18 
1.0000 2.18 
1.0833 2.18 
1.1667 2.17 
1.2500 2.17 
1.3333 2.16 
1.4166 2.16 
1.5000 2.15 
1.5833 2.15 
1.6667 215 
1.7500 2.14 
1.8333 2.13 
1.9167 2.13 
2.0000 2.13 
2.5000 2.10 
3.0000 2.07 
3.5000 2.05 

4.5000 2.01 
5.0000 1.99 
5.5000 1.97 
6.0000 1.95 
6.5000 1.93 
7.GOGO 1.92 
7.5000 1.90 
8.0000 1.89 
8.5000 1.87 
9.0000 1.86 
9.5000 1.85 
10.0000 1.83 
12.0000 1.78 

0.5000 2.21 

. 4.0000 2.03 

I 
I 

I 

I 

i 

! 



14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.WOO 
26.0000 
28.0000 
30.0000 
32.oooO 
3 4 . m  
36.0000 
38.0000 
40.0000 
42.0000 
4 4 . m  
46.0000 
48.0000 
50.0000 
52.oooO 
54.0000 
56.oooO 
58.OOoo 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.oooO 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 
90.0000 
92.0000 
94.0000 

70893 
1.73 
1.69 . 
1.65 
1.62 
1.59 
1.56 
1.54 
1.51 
1 S O  
1.48. 
1.46 
1.45 
1.43 
1.42 
1.40 
1.39 
1.38 
1.37 
1.36 
1.35 
1.34 
1.33 
1.33 
1.32 
1.31 
1.31 
1.30 
1.29 
1.29 
1.28 
1.28 
1.27 
1.27 
1.23 
1.26 
1.26 
1.25 
1.25 
1.24 
1.24 
1.24 

96.0000 
98.oooO 
100.000 
11o.Ooo 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.o00 
240.000 
250.000 
260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
460.000 
470.000 
480.000 

I 
70893 
1.23 
1.23 
1.23 
1.21 
1.20 
1.18 
1.17 
1.16 
1.15 
1.14 
1.14 
1.13 
1.12 
1.11 
1.11 
1.10 
1.09 
1.09 
1 .08 
1.08 
1.07 
1.07 
1.06 
1.05 
1.05 
1.04 
1.04 
1.03 
1.03 
1.02 
1.02 
1.02 
1.01 
1.01 
1 .00 
1 .oo 
1 .oo 
0.99 
0.99 
0.98 
0.98 

I 

I 

i 
I- 
i 
t 

i 

i 
! 

! 



. 

J 

\ 
i 

i 
I 

1 70893 

! 490.000 0.97 
500.000 0.97 
510.000 0.96 I 

I 
I 

520.000 
530.000 
540.000 

45O.oOO 
560.000 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 
690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.000 
800.000 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 
890.000 

0.96 
0.96 
0.95 
0.95 
0.95 
0.94 
0.94 
0.93 
0.93 
0.92 
0.92 
0.92 
0.91 
0.91 
0.91 
0.90 
0.90 
0.90 
0.89 
0.89 
0.89 
0.88 
0.88 
0.87 
0.87 
0.87 
0.86 
0.86 
0.85 
0.85 
0.85 
0.84 
0.84 
0.84 
0.83 
0.83 
0.82 
0.82 

900.000 
910.000 
920.000 
930.000 
940.000 
950.000 
960.000 
970.000 
980.000 
990.000 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 

70893 
0.82 
0.81 
0.81 
0.81 
0.80 
0.80 
0.79 
0.79 
0.79 
0.78 
0.78 
0.74 
0.71 
0.68 
0.65 
0.62 
0.59 
0.56 
0.53 
0.50 
0.48 
0.45 
0.42 
0.39 
0.36 
0.34 
0.3 1 
0.28 
0.26 
0.23 
0.20 

1 

! 

I 

t 
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FORM C W M  4B US. DEPARTMEhT OF ENERGY ROCKY FLATS PLANT 1 Page 1 of 2 

SLUG TEST DATA FORM 

identification purposes) 

Depth to Water 
from Top of Casing 

(fi) 

H 
Excess Head 

(ft) ElaDsed Time . .  

P 



71193 
SElOOOB 

04/14 1227 
Environmental Logger 

Unit# 00022 Test# 0 

INPUT 1: Level (F) TO( 

Reference 0.00 i 
Scale factor 10.01 f 
Offset 0.00 1 
Step# 0 04/08 1012 

Elapsed Time Value 
--- --- 
0.0000 4.21 
0.0033 4.21 
0.0066 4.20 
0.0099 4.20 
0.0133 4.19 
0.0166 4.19 
0.0200 4.18 
0.0233 4.18 
0.0266 4.17 
0.0300 4.17 
0.0333 4.17 
0.0500 4.15 
0.0666 4.12 
0.0833 4.11 
0.1000 4.08 
0.1166 4.06 
0.1333 4.05 
0.1500 4.03 
0.1666 4.01 
0.1833 3.99 
0.2000 3.97 
0.2166 3.95 
0.2333 3.93 
0.2500 3.92 
0.2666 3.90 

71 193 
0.2833 3.88 
0.3000 3.87 
0.3166 3.85 
0.3333 3.83 
0.4167 3.75 
0.5000 3.69 
0.5833 3.63 
0.6667 3.57 
0.7500 3.53 
0.8333 3.48 
0.9167 3.44 
1.0000 3.41 
1.0833 3.38 
1.1667 3.35 
1.2500 3.32 
1.3333 3.30 
1.4166 3.28 
1.5000 3.26 
1.5833 3.24 
1.6667 3.22 
1.7500 3.20 
1.8333 3.18 
1.9167 3.17 
2.0000 3.15 
2.5000 3.06 
3.0000 2.98 
3.5000 2.90 
4.0000 2.82 
4.5000 2.76 
5.0000 2.70 
5.5000 2.64 
6.0000 2.60 
6.5000 2.56 
7.0000 2.53 
7.5000 2.50 

8.5000 2.45 
9.0000 2.42 
9.5000 2.41 
10.0000 2.39 
12.0000 2.33 

8.0000 2.47 

i 
f 

f 
I 

I 

i 

I 

71193 
14.0000 2.28 
16.0000 2.24 
18.0000 2.22 
20.0000 2.18 
22.0000 2.16 
24.0000 2.14 
26.0000 2.12 
28.0000 2.10 
30.0000 2.09 
32.0000 2.07 
34.0000 2.06 
36.0000 2.04 
38.0000 2.03 
40.0000 2.02 
42.0000 2.01 
44.0000 2.00 
46.0000 1.99 
48.0000 1.97 1 

50.0000 1.96 
52.0000 1.95 
54.0000 1.94 
56.0000 1.93 
58.0000 1.93 
60.0000 1.91 
62.0000 1.90 
64.0000 1.89 
66.0000 1.89 
68.0000 1.88 
70.0000 1.87 
72.0000 1.86 
74.0000 1.85 
76.0000 1.85 
78.0000 1.84 
80.0000 1.83 
82.0000 1.82 
84.0000 1.81 
86.0000 1.81 
88.0000 1.80 
90.0000 1.79 
92.0000 1.78 
94.0000 1.78 

j 

1 
1 
1 

1 
1 

! 
; 
! 

1 

! 
\ 



3 96.0000 
98.0000 
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 * 

160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
280.000 3 290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 . 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 
450.000 
460.000 
470.000 
480.000 

1 

71 193 
1.77 
1.76 
1.76 
1.72 
1.69 
1.66 
1.63 
1.60 
1.57 
1.54 
1.51 
1.48 
1.45 
1.42 
1.38 
1.35 
1.32 
1.29 
1.26 
1.23 
1.20 
1.17 
1.14 
1.11 
1.08 
1.04 
1.01 
0.98 
0.95 
0.92 
0.89 
0.86 
0.83 
0.80 
0.77 
0.74 
0.71 
0.67 
0.64 
0.60 
0.57 

490.000 
500.000 
5 10.000 
520.000 
530.000 
540.000 
550.000 
560.000 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 
660.000 
670.000 
680.000 
690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.000 
800.000 
810.000 
820.000 
830.000 
840.000 
850.000 
860.000 
870.000 
880.000 
890.000 

71193 
0.54 
0.50 
0.47 
0.43 
0.40 
0.37 
0.34 
0.3 1 
0.28 
0.24 
0.22 
0.18 
0.16 
0.13 
0.10 
0.07 
0.05 
0.02 
0.00 

-0.02 
-0.04 
-0.07 
-0.09 
-0.10 
-0.12 
-0.13 
-0.14 
-0.16 
-0.17 
-0.18 
-0.20 
-0.21 
-0.23 
-0.23 
-0.24 
-0.25 
-0.26 
-0.27 
-0.28 
-0.29 
-0.30 

900.000 
910.000 

I 920.000 
I 930.000 

940.000 
I 

950.000 
i 960.000 

970.000 
980.000 
990.000 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900*00 
2000.00 

! 2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3 100.00 
3200.00 
3300.00 
3400.00 
35G0.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 

I 

1 

I 
i 

i I 

I 
I 

71193 
-0.30 
-0.31 
-0.31 
-0.32 
-0.33 
-0.33 
-0.34 
-0.34 
-0.35 
-0.35 
-0.35 
-0.40 
-0.42 
-0.45 
-0.48 
-0.51 
-0.54 
-0.56 
-0.59 
-0.61 
-0.62 
-0.63 
-0.65 
-0.66 
-0.66 
-0.67 
-0.68 
-0.68 
-0.70 
-0.69 
-0.70 
-0.72 
-0.71 
-0.71 
-0.71 
-0.71 
-0.70 
-0.71 
-0.71 
-0.72 
-0.71 



. .  

-* 
.-.. 

4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4 6 0 0.0 0 
4700.00 
4800.00 
4900.00 
5000.00 
5100.00 
5200.00 
5300.00 
5400.00 
5 5 00.00 
5600.00 

71193 
-0.70 
-0.69 
-0.70 
-0.70 
-0.71 

-0.72 1 

-0.72 1 

1 

1 
-0.72 1 

-0.72 i 
-0.71 1 
-0.70 ! 
-0.69 
-0.69 
-0.68 
-0.68 
-0.67 

\ 



FORU C W M  4D US. DEPARTMEIIIT OF ENERGY ROCKY FLATS PLANT 
Page 1 of 2 

SLUG TEST DATA FORM 

(include time and date for q /b - 41 7 

identification purposes) , l p  

H 
Excess Head 

(f9 

Depth to Water 
from Top of Casing 

(fit) Elapsed Time Actual Tme 



71493 -71493 - 1 71493 
SElOOOB 

04/07 1620 
Environmental Logger 

Unit# 00022 Test# 6 

INPUT 1: Level'(F) TOC 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step#O 04/06 13:13 

o.Ooo0 
0.0033 

0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1 000 
0.1166 
0.1333 
0.1500 
0.1666 

. 0.1833 
0.2000 
0.21 66 
-2333 

2.40 
2.40 
2.40 
2.39 
2.39 
2.38 . 

2.38 
2.37 
2.36 
2.36 
2.36 
2.33 
2.30 
2.28 
2.25 
2.23 
2.20 
2.18 
2.16 
2.13 
2.1 1 
2.09 
2.07 
2.05 

0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5Ooo 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 

I 1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.oooo 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.OG00 
6.5000 
7.0000 
7.5000 
8.OooO 
8.5Ooo 
9.oooO 
9.5Ooo 
10.0000 

2.03 
2.01 
1.99 
1.97 
1.95 
1.87 
1.80 
1.73 
1.67 
1.62 
1.57 
1.53 
1.49 
1.46 
1.44 
1.41 
1.39 
1.37 
1.35 
1.33 
1.32 
1.30 
1.29 
1.27 
1.27 
1.21 
1.16 
1.12 
1.09 
1.07 
1.05 
1.03 
1.01 
1 .oo 
0.98 
0.97 
0.96 
0.95 
0.94 
0.93 
0.92 

! 



i 

14.oooO 
16.oooO 
18.oooO 
20.0000 
22.oooO 
24.oooO 
26.oooO 
28.oooo 
30.oooO 
32.oooO 
34.0000 
36.oooO 
38.0000 
40.0000 
42.0000 
44.0000 
46.oooO 
48.0000 
50.0000 

5 4 . m  
56.oooO 
58.oooO 
60.0000 
62.oooO 
64.0000 
66.0000 
68.0000 
70.0000 
72.oooO 
74.00@0 
76.0000 
78.oooO 
80.0000 
82.(iooo 
84.0000 
86.0000 
88.0000 
90.0000 

>z.oOoa 

$.OW 

0.90 
0.87 
0.85 
0.84 
0.83 
0.82 
0.81 

0.79 
0.78 
0.78 
0.77 
0.76 
0.76 
0.75 
0.75 
0.74 
0.74 
0.74 
0.73 
0.73 
0.72 
0.72 
0.72 
0.71 
0.71 
0.70 
0.70 
0.70 
0.69 
0.69 
0.69 
0.68 
0.68 
0.68 
0.67 
0.67 
0.67 
0.66 
0.66 
0.66 

0.80 

71493 
94.0000 
96.0000 
98.oooO 
100.000 
11 o.Oo0 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
180.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 

6 260.000 
270.000 
280.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
380.000 
390.000 
400.000 
410.000 
420.000 
430.000 
44c.000 
450.000 
460.000 
470.000 

I 
I 
! 

0.66 
0.65 
0.65 
0.65 
0.63 
0.62 
0.60 
0.59 
0.57 
0.55 
0.54 
0.53 
0.5 1 
0.50 
0.49 
0.48 
0.46 
0.45 
0.43 
0.42 
0.41 
0.40 
0.39 
0.38 
0.36 
0.36 
0.35 
0.34 
0.33 
0.32 
0.3 1 
0.30 
0.30 
0.29 
0.29 
0.28 
0.28 
3.27 
0.27 
0.26 
0.26 



9714 ,  - 
-48O.OOO 
490.000 
500.000 
510.000 
520.000 
530.000 
540.000 
550.000 
560.000 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
650.000 9: 0.000 
690.000 
700.000 
710.000 
720.000 
730.000 
740.000 
750.000 
760.000 
770.000 
780.000 
790.m 
8OO.OOO 
810.000 
82O.Coo 
830.000 
840.000 
850.000 
860.000 

0.25 
0.25 
0.24 
0.24 
0.23 
0.23 

0.22 
0.22 
0.21 
0.21 
0.20 
0.20 
0.19 
0.19 
0.19 
0.18 
0.18 
0.18 
0.17 
0.17 
0.17 
0.16 
0.16 
0.16 
0.16 
0.15 
0.15 
0.15 
0.14 
0.14 
0.14 
0.14 
0.13 
0.13 
0.13 
0.13 
0.13 
0.12 
0.12 
0.12 

0.23 -5 

71493 
890.000 
9oo.OOo 
91o.Ooo 

! ! 930.000 
940.000 
950.000 
960.000 
970.000 
980.000 
990.000 
1oO0.00 
1100.00 
1200.00 

1 920.000 

1 

0.12 
0.12 
0.12 
0.11 
0.11 
0.1 1 
0.11 
0.11 
0.11 
0.10 
0.10 
0.10 
0.09 
0.08 



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORU CWAA 
Page 1 of 2 

SLUG TEST DATA FORM 

(include time and date for qlc (+I 3 I I: 14 
identification purposes) 

Depth to Water 
from Top of Casing 

(ft) 

H 
Excess Head 

(fit) Actual Time Elapsed Time H/Ho 



71893 
71893 

SElOOOB 

04/W 1626 
Environmental Logger 

Unit# 00022 Test# 4 
.% 

INPUT 1: Level (F) TOC 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step# 0 04/06 11:08 

Elapsed Time Value 
-- 

o.oo00 
0.0033 * 0.0066 

J 0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
&lo00 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 

4.67 
4.61 
4.59 ' 

4.62 
4.65 
4.62 
4.58 
4.59 
4.60 
4.59 
4.57 
4.54 
4.53 
4.50 
4.48 
4.46 
4.44 
4.41 
4.40 
4.38 
4.35 
4.34 
4.32 
4.30 

i -71893 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.41 67 
0.5000 
0.5833 
0.6667 I 

0.7500 1 0.8333 
0.91 67 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 

I 
I 
I 

4.28 
4.26 
4.25 
4.23 
4.21 
4.13 
4.05 
3.97 
3.89 
3.82 
3.75 
3.68 

3.54 
3.47 
3.41 
3.34 
3.28 
3.22 
3.16 
3.11 
3.05 
3.00 
2.94 
2.89 
2.60 
2.35 
2.13 
1.95 
1.81 
1.70 
1.61 
1.54 
1.47 
1.42 
1.37 
1.32 
1.27 
1.23 
1.20 
1.16 

1 1 

3.61 1 

c 

,71893 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.oooO 
30.0000 
32.0000 
34.0000 ' 

36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 

1.05 
0.96 
0.89 
0.83 
0.77 
0.72 
0.67 
0.63 
0.59 
0.55 
0.5 1 
0.48 
0.45 
0.42 
0.40 
0.37 
0.35 
0.33 
0.3 1 
0.30 
0.28 
0.26 
0.24 
0.23 
0.22 
0.20 



US. DEPARTMFAT OF ENERGY ROCKY nATS PLANT 
Page 1 of 2 

SLUG TEST DATA FORM 

L o c a t i o n Q ~ 7  P P ~ S , ~  t a p ,  i=tLcName 7.. I&&c,,.d5 / D. ecsficQ 
Borehole No. 7 2 0 

Measuring Point Sqs.32 - \fa 3 c  Borehole Diameter 

3 Groundwater Elevation Before Tes! fHo) S56St32- fl, %*038' 
Test Dite/Time 4 k/+ ? Total Cas- Depth 7h-w \ =  35s  0 '* 

Type of Test RUC- WJ f WU4> Casing Diameter 2 "  
Transductor Probe Serial No. 10 r S- Screened Interval 2 , '3* 30,4'- 35.9' 
Datalogger Test Run No. 7 Sand Pack Interval 2 4 1 5  ' - ?$. b t 

'% 

(include time and date for 
identification purposes) Lithology Tested A L i d  t' t C1M 

Depth to Water H 

(ft) (fo 
from Top of Casing Excess Head 

Actual Time Elapsed Time 

(4:sg' 
, .  

9\77 
2'76' 



72093 
72093 

SElOOOB 

04/07 1618 
Environmental Logger 

Unit# 00022 Test# 7 

INPUT 1: Level (F') TOC 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step#O 04/07 0952 

Elapsed Time Value 
-- -I_- 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 

5.77 
5.76 
5.74 
5.74 
5.71 
5.69 
5.67 
5.66 
5.65 
5.64 
5.62 
5.56 
5.50 
5.45 
5.40 
5.35 
5.30 
5.26 
5.22 
5.18 
5.14 
5.10 
5.07 
5.04 

0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.41 67 
0.5Ooo 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1 .oooo 
1.0833 
1.1667 
1.2500 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
55000 
6.00GO 
6.5000 
7 . m  
75000 
8.oooO 
8.5000 
9.0000 
9.5000 
1o.ooO0 

5.01 
4.98 
4.95 
4.92 
4.90 
4.78 
4.68 
4.59 
452 
4.46 
4.39 
4.34 
4.29 
4.23 
4.19 
4.15 
4.11 
4.07 
4.03 
4.00 
3.96 
3.93 
3.90 
3.87 
3.84 
3.68 
3.53 
3.40 
3.29 
3.18 
3.08 
3.00 
2.91 
2.83 
2.76 
2.69 
2.62 
2.55 
2.49 
2.43 
2.37 

i 
i 
i 
! 

I i 

I 
i 

I 

I 
1 
1 
i 
i 
I 
! 

I 

I 

I 

. 

J2093 1 - 
12.0000 
14.0000 
16.oooO 
18.0000 
20.0000 
22.0000 
24.0000 
26.oooO 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 

2.17 
2.00 
1.85 
1.72 
1.58 
1.48 
1.38 
1.30 
1.22 
1.15 
1 .os 
1.02 
0.96 
0.91 
0.87 
0.83 
0.79 
0.75 
0.72 
0.69 
0.66 
0.63 
0.61 
0.59 
0.57 



US. DEPARTMENT OF ENERGY ROCKY FLUS PLANT FORM CWAA 
Page 1 of 2 

SLUG TEST DATA FORM 

Location 007 @&%U, ( A  N ~ F I C L  Name 1. !h&lW / v . a E E b E R  

Test Date/Tiie 4 / 7 k  3 TotalCasingDeptb &US *tzdT)cFrH, = 37.04' 7 I1 Measuring Point 597s .qr( 
Type of Test ~ I L - b % J ~ S W b  R5T Casing Diameter 
Transductor Probe Serial No. JO 45CH Screened Interval 
Datalogger Test Run No. Sand Pack Intenai 2 b b ' - 34 b' 
(indude time and date for 

Borehole No. 7 2 a m  - Groundwater Elevation Before TestJHo1597T.9 4 -3k.5 
/ I3:qb - 31 .bS'(tp)Borehoie Diameter 

1 b  

2 7 . ~  I -  32 * b' 

identification purposes) 

H 
Excess Head 

(ft) 

Depth to Water 
from Top of Casing 

(ft) Actual Tme Elapsed Time 



h293 
SElOOOB 

04/07 1613 
Environmental Logger 

0.6667 
0.7500 

Unit# 00022 Test# 9 

NPLJT. 1: Level (F)'TOC 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step# 0 04/07 13:39 

0.0000 
0.0033 

9 .0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1Ooo 
0.1166 
0.1333 
0.1500 
0.1665 
0.1833 
0.2000 
0.2166 

2.12 
2.12 
2.11 
2.12 
2.10 
2.1 1 
2.10 
2.12 
2.10 
2.11 
2.11 
2.09 
2.08 
2.09 
2.09 
2.1 1 
2.09 
2.09 
2.10 
2.11 
210 
2.09 
2.08 
2.08 

2.09 
2.09 
2.08 
2.09 
2.08 
2.05 
2.01 
1.99 
1.93 
1.87 
1.82 
1.77 
1.71 
1.66 
1.61 
1.56 
1.51 
1.48 
1.44 
1.43 
1.39 
1.35 
1.31 
1.28 
1.24 
1.10 
1.01 
0.96 
0.92 
0.90 
0.88 
0.85 
0.85 
0.84 
0.83 
0.82 
0.81 
0.79 
0.80 
0.78 
0.78 

! 



72293 ) 
12.oooo 
14.oooO 
16.oooO 
18.oooO 
20.0000 
22.oooo 
24.oooO 
26.oooO 
28.oooo 
30.oooO 
32.0000 
34.oooo 
36.oooO 
38.oooO 
40.oooO 
42.oooO 
44.oooO 
46.oooO 
48.oooo 

3::; 
54.0000 
56.0000 
5~.0000 
60.oooO 
62.oooO 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.cOoo 
76.oooO 
78.0000 
80.oO00 
82.oooO 
84.0000 
86.0000 
88.OOOO 
9o.ooO0 
p.0000 

0.75 
0.72 
0.69 
0.65 
0.63 
0.60 

0.57 
0.56 
0.54 
0.53 
0.5 1 
0.50 
0.48 
0.47 
0.47 
0.46 
0.46 
0.45 
0.44 
0.43 
0.42 
0.42 
0.41 
0.40 
0.39 
0.38 
0.38 
0.35 
0.34 
0.32 
0.3 1 
0.30 
0.29 
0.29 
0.28 
0.28 
0.27 
0.26 
0.25 
0.25 

0.59. 

722937 
94.oooO 0.24 
96.oooO 0.24 
98.oooO 0.23 

! 1oo.oO0 0.22 

1 



. . .. - . -  

US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FDRV GWAA 
Page 1 .of 2 

SLUG TEST DATA FORV 

Location J~17 Q P ~ ~ K  11tsjF,c Name x. \&ids I a- R€EbFR 

Test Daie/Timt L1h/q3 / 

Transductor Probe Serial No. jWSCd Screened Interval U,o' - 2a.n' 
Datalogger Test Run No. 9 Sand Pack Interval t 0 . A ' -  24.0' 

Borehole No. 7 2 W 1  Groundwater Elevation Before Test [Ho) 5 Q S 7 S Z  -\b.L(6'= 

Measuring Point 5 9 9 V a  - lb~46~&>' Borehole Diameter 10 825' 
Type of Test BA\L*PaWJ 5Cutr 1€5 T 

*. \ I Total Casibg Depth r4cd5 L' re A b o &  : 25.79' 
1 

*I Casing Diameter 

(indude time and date for 
identification purposes) 

Actual Time Elapsed Time 

Lithology Tested hr I UVWH 

Depth to Water H 
born Top of Casing Excess Head 

fli) (ft) H/HO 



72393 1 72393.: 
SElOOOB 

04/07 1616 
Environmental Logger 

72393 
0.2666 4.66 
0.2833 4.65 
0.3000 4.64 
0.3166 4.64 
0.3333 4.63 
0.4167 4.60 
0.5000 4.58 
0.5833 4.55 

Unit# 00022 Test# 8 

I"UT 1: Level (F) TOC 

0.6667 4.53 
0.7500 4.51 
0.8333 4.48 
0.9167 4.46 

Reference 0.00 
Scale factor 10.01 
Offset 0.00 

Step# 0 04/07 11:05 

Elapsed Time Value 

3 

.---------- . 
0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.'0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 

.-------- 
4.79 
4.79 
4.79 
4.78 
4.78 
4.78 
4.78 
4.78 
4.78 
4.77 
4.78 
4.76 
4.75 
4.74 
4.73 
4.73 
4.72 
4.71 
4.70 
4.70 
4.69 
4.68 
4.67 
4.66 

1.0000 4.43 
1.0833 4.42 
1.1667 4.40 
1.2500 4.38 
1.3333 
1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
1.8333 
1.9167 
2.0000 
2.5000 
3.0000 
3.5000 
4.0000 
4.5000 
5.0000 
5.5000 
6.0000 
6.5000 
?.OOOO 
7.5000 
8.0000 
8.5000 
9.0000 
9.5000 
10.0000 

4.37 
4.35 
4.33 
4.31 
4.29 
4.27 
4.26 
4.24 
4.23 
4.12 
4.03 
3.95 
3.86 
3.77 
3.67 
3.57 
3.48 
3.40 
3.31 
3.23 
3.14 
3.06 
2.98 
2.89 
2.81 

1 
I 

i 
I 

i 

f 
! 
i 
1 
I 

1 

i 

I 

I 
1 

I 

72393 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
4 4.0 0 0 0 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.00CO 
80.0000 
82.0000 
84.0000 
86.0000 
88.0000 
90.0000 
92.0000 

2.5 1 
2.21 
1.96 
1.72 
1.51 
1.32 
1.14 
1.01 
0.88 
0.76 
0.66 
0.58 
0.51 
0.46 
0.41 
0.3 7 
0.34 
0.3 1 
0.29 
0.26 
0.24 
0.22 
0.21 
0.19 
0.18 
0.17 
0.16 
0.15 
0.14 
0.13 
0.12 
0.12 
0.11 
0.1 1 
0.10 
0.10 
0.09 
0.08 
0.08 
0.08 
0.08 

1 

1 

1 

1 
! 



NOTICE: 
“BEST AVAILAB LL COPY” 

PORTIONS OF THE FOLLOWING 

DOCUMENT ARE ILLEGIBLE 

The Administrative Record Staff 
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